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Subject: Semivolatile Organic - Data Package No. XP0168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0168
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1VILO 11/24/14 Soil C See note 1
JIVIL 11/24/14 Soil C See note 1
J1V1L2 11/20/14 Soil C See note I
J1V1L3 11/20/14 Soil C See note 1
J1V1L4 11/24/14 Soil C See note 1
J1V1L5 11/24/14 Soil C See note 1
J1V1L6 11/24/14 Soil C See note I
J1V1L7 11/24/14 Soil C See note 1
J1V1L8 11/20/14 Soil C See note 1
J1V1L9 11/20/14 Soil C See note 1
J1ViMO 11/20/14 Soil C See note 1
J1ViM1 11/20/14 Soil C See note 1
J1V1M2 11/20/14 Soil C See note 1

1 - Semivolatile organics by 8270C.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client
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DATA QUALITY OBJECTIVES

Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in

2



duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to LCS recoveries outside QC limits, all 2,4-dichlorophenol (23.2%), 2-methyl-4,6-
dinitrophenol (43%), hexachlorocyclopentadiene (48.5%) and pentachlorophenol
(45.1%) results were qualified as estimates and flagged "J".

Due to matrix spike duplicate recoveries outside QC limits, all 1,2-dichlorobenzene
(48.7%), 1,3-dichlorobenzene (46.5%), 1,4-dichlorobenzene (48.6%), 2,4,5-
trichlorophenol (47.4%), 2,4,6-trichlorophenol (48.2%), 2,4-dichlorophenol (49.5%), 2,4-
dimethylphenol (46.6%), 2,4-dinitrophenol (21.8%), 2,6-dinitrotoluene (48.9%), 2-
chlorophenol (46.6%), 2-methyl-4,6-dinitrophenol (38.6%), 2-methylnaphthalene
(49.3%), 2-nitrophenol (47.7%), 4-chloro-3-methylphenol (49.3%), 4-chloroanaline
(49%), 4-nitrophenol (49%), acenaphthene (47.9%), anthracene (49.3%),
benzo(a)anthracene (49.3%), benzo(a)pyrene (47.8%), benzo(b)fluoranthene (49.5%),
benzo(g,h,i)perylene (43.1%), benzo(k)fluoranthene (49.9%), butylbenzylphthalate
(49.4%), dibenzo(a,h)anthracene (45.1%), fluorene (49.4%), hexachlorobenzene
(49.3%), hexachloroethane (47.8%), ideno(1,2,3-cd)pyrene (43.2%), n-
nitrosodipropylamine (48.9%), naphthalene (49.5%), pentachlorophenol (44.8%),
phenathrene (48%), phenol (47.5%%), pyrene (40.6%), bis(2-chloro-1-methylethyl)ether
(46.4%), bis(2-chloroethyl)ether (47.2%) and o-cresol (47.1%) results were qualified as
estimates and flagged "J".

All other accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

3



Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

Due to RPDs outside QC limits, all 2,4,5-trichlorophenol (32.3%), 2,4,6-trichlorophenol
(31.7%), 2,4-dinitrophenol (91.6%), 2,4-dinitrotoluene (34.8%), 2,6-dinitrotoluene
(33.6%), 2-methyl-4,6-dinitrophenol (61.2%), 3,3-dichlorobenzidine (32.5%), 3 and/or 4-
methylphenol (30.8%%), 4-bromophenylphenylether (35.2%), 4-nitrophenol (42.9%),
acenaphthene (31.6%), anthracene (34.3%), benzo(a)anthracene (36.2%),
benzo(a)pyrene (34.6%), benzo(b)fluoranthene (31.3%), benzo(g,h,i)perylene (54.4%),
butylbenzylphthalate (41.6%), carbazole (35.6%), chrysene (35.3%), di-n-butylphthalate
(34.7%), di-n-octylphthalate (30.6%), dibenzo(a,h)anthracene (52.3%), diethylphthalate
(32.8%), dimethylphthalate (30.8%), diphenylamine (32.5%), fluoranthene (34.2%),
fluorene (32.0%), hexachlorobenzene (37.7%), ideno(1,2,3-cd)pyrene (53.6%), n-
nitrosodipropylamine (30.8%), naphthalene (30.9%), pentachlorophenol (42.6%),
phenathrene (35.9%), pyrene (44.1 %), bis(2-chloroethyl)ether (30.2%), bis(2-
ethylhexyl)phthalate (36.0%), m-nitroanaline (31.7%) and p-nitroanaline (32.0%) results
were qualified as estimates and flagged "J".

All other duplicate results were acceptable.

Field Duplicate Samples

One set field duplicates (J1V1L8/J1V1M2) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

4



- Completeness

Data package No. XP0168 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to LCS recoveries outside QC limits, all 2,4-dichlorophenol (23.2%), 2-methyl-
4,6-dinitrophenol (43%), hexachlorocyclopentadiene (48.5%) and pentachlorophenol
(45.1%) results were qualified as estimates and flagged "J".

* Due to matrix spike duplicate recoveries outside QC limits, all 1,2-dichlorobenzene
(48.7%), 1,3-dichlorobenzene (46.5%), 1,4-dichlorobenzene (48.6%), 2,4,5-
trichlorophenol (47.4%), 2,4,6-trichlorophenol (48.2%), 2,4-dichlorophenol (49.5%),
2,4-dimethylphenol (46.6%), 2,4-dinitrophenol (21.8%), 2,6-dinitrotoluene (48.9%),
2-chlorophenol (46.6%), 2-methyl-4,6-dinitrophenol (38.6%), 2-methylnaphthalene
(49.3%), 2-nitrophenol (47.7%), 4-chloro-3-methylphenol (49.3%), 4-chloroanaline
(49%), 4-nitrophenol (49%), acenaphthene (47.9%), anthracene (49.3%),
benzo(a)anthracene (49.3%), benzo(a)pyrene (47.8%), benzo(b)fluoranthene
(49.5%), benzo(g,h,i)perylene (43.1%), benzo(k)fluoranthene (49.9%),
butylbenzylphthalate (49.4%), dibenzo(a,h)anthracene (45.1%), fluorene (49.4%),
hexachlorobenzene (49.3%), hexachloroethane (47.8%), ideno(1,2,3-cd)pyrene
(43.2%), n-nitrosodipropylamine (48.9%), naphthalene (49.5%), pentachlorophenol
(44.8%), phenathrene (48%), phenol (47.5%%), pyrene (40.6%), bis(2-chloro-1-
methylethyl)ether (46.4%), bis(2-chloroethyl)ether (47.2%) and o-cresol (47.1%)
results were qualified as estimates and flagged "J".

" Due to RPDs outside QC limits, all 2,4,5-trichlorophenol (32.3%), 2,4,6-
trichlorophenol (31.7%), 2,4-dinitrophenol (91.6%), 2,4-dinitrotoluene (34.8%), 2,6-
dinitrotoluene (33.6%), 2-methyl-4,6-dinitrophenol (61.2%), 3,3-dichlorobenzidine
(32.5%), 3 and/or 4-methylphenol (30.8%%), 4-bromophenylphenylether (35.2%), 4-
nitrophenol (42.9%), acenaphthene (31.6%), anthracene (34.3%),
benzo(a)anthracene (36.2%), benzo(a)pyrene (34.6%), benzo(b)fluoranthene
(31.3%), benzo(g,h,i)perylene (54.4%), butylbenzylphthalate (41.6%), carbazole
(35.6%), chrysene (35.3%), di-n-butylphthalate (34.7%), di-n-octylphthalate (30.6%),
dibenzo(a,h)anthracene (52.3%), diethylphthalate (32.8%), dimethylphthalate
(30.8%), diphenylamine (32.5%), fluoranthene (34.2%), fluorene (32.0%),
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hexachlorobenzene (37.7%), ideno(1,2,3-cd)pyrene (53.6%), n-nitrosodipropylamine
(30.8%), naphthalene (30.9%), pentachlorophenol (42.6%), phenathrene (35.9%),
pyrene (44.1%), bis(2-chloroethyl)ether (30.2%), bis(2-ethylhexyl)phthalate (36.0%),
m-nitroanaline (31.7%) and p-nitroanaline (32.0%) results were qualified as
estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #SOQW307AOO (March 2008), Data Validation
Services, March 2008.

DOEIRL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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SEMIVOLATILE DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OF 1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
2,4-dichlorophenol J All LCS recovery
2-methyl-4,6-dinitrophenol
hexachlorocyclopentadiene
pentachlorophenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
2,4,5-trichlorophenol
2,4,6-trichlorophenol
2,4-dichlorophenol
2,4-dimethylphenol
2,4-dinitrophenol
2,6-dinitrotoluene
2-chlorophenol
2-methyl-4,6-dinitrophenol
2-methylnaphthalene
2-nitrophenol
4-chloro-3-methylphenol
4-chloroanaline
4-nitrophenol
acenaphthene
anthracene
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(g,h,i)perylene
benzo(k)fluoranthene
butylbenzylphthalate
dibenzo(a,h)anthracene
fluorine
hexachlorobenzene
hexachloroethane
ideno(1,2,3-cd)pyrene
n-nitrosodipropylamine
naphthalene
pentachlorophenol
phenathrene
phenol
pyrene
bis(2-chloro-1-
methylethyl)ether
bis(2-chloroethyl)ether

J All MSD recovery
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SEMIVOLATILE DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OF I
ELR

o-cresol
2,4,5-trchlorophenol J All RPD
2,4,6-trichlorophenol
2,4-dinitrophenol
2,4-dinitrotoluene
2,6-dinitrotoluene
2-methyl-4,6-dinitrophenol
3,3-dichlorobenzidine
3 and/or 4-methylphenol
4-bromophenylphenylether
4-nitrophenol
acenaphthene
anthracene
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(g,h,i)perylene
butylbenzylphthalate
carbazole
chrysene
d i-n-butylphthalate
di-n-octylphthalate
dibenzo(a,h)anthracene
diethylphthalate
d imethylphthalate
diphenylamine
fluoranthene
fluorine
hexachlorobenzene
ideno(1,2,3-cd)pyrene
n-nitrosodipropylamine
naphthalene
pentachlorophenol
phenathrene
pyrene
bis(2-chloroethyl)ether
bis(2-ethylhexyl)phthalate
m-nitroanaline
p-nitroanaline

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN 1-14-21
Richland, Washington 99354

Contact: Joan Kessner

RC-107 Soil

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

Qualifier Resul

Client SDG: XPO168

JlV1L2
361900001
Soil
20-NOV-14 11:02
25-NOV-14
Client
2.5%__ _

t DL RL Uni

Report Date: December 1, 2014

Proiect: WCHN00720
Client ID: WCHN001

ts DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U
U

U
U
U 1

U)
U
U
U 3
U T
U T
U
Ui
U
U 73

U J
U
U
U
U 3
U
U.
U 3
U

U 3
U
U
U
U
U
U

102
102
102
102
102
102
102
102
102
102
102

10.2
102
102

10.2
102
102
102
136
102
102
102
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
102

10.2
10.2

102
102
102
102
102
102
102
102
102
102
102

10.2
102
102

10.2
102
102
102
136
102
102
102

10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
102

10.2
10.2

341
341
341
341
341
341
341
341
682
341
341

34.1
341
341

34.1
341
341
341
341
341
341
341
34.1
34.1
34.1
34.1
34.1
34.1
34.1
34.1
341
34.1
34.1

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugfkg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1154 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID:
Sample ID:

Report Date: December 1, 2014

Client SDG: XP0168

JlViL2
361900001

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate U 102
Di-n-octylphthalate U 102
Dibenzo(a,h)anthracene U 10.2
Dibenzofuran U 102
Diethylphthalate U 102
Dimethylphthalate U 102
Diphenylamine U 102
Fluoranthene I J 13.6
Fluorene U 10.2
Hexachlorobenzene U 102
Hexachlorobutadiene U v 102
Hexachlorocyclopentadiene U 4 102
Hexachloroethane U' 102
Indeno(1,2,3-cd)pyrene U 10.2
Isophorone U 102
N-Nitrosodipropylamine U 102
Naphthalene U 10.2
Nitrobenzene U 102
Pentachlorophenol U 102
Phenanthrene U 10.2
Phenol U 5 102
Pyrene J 13.0
bis(2-Chloro-1- U 5 102
methylethyl)ether
bis(2- U 102
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
2,4,6-Tribromophenol
2-Fluorophenol
Phenol-d5
p-Terphenyl-d14
Nitrobenzene-d5

US

U
USU
U
U

102
102
102
102
102
113
102

Result

1470 ug/kg
1540 ug/kg
1540 ug/kg
651 ug/kg
804 ug/kg

DL RL

102
102

10.2
102
102
102
102

10.2
10.2
102
102
102
102

10.2
102
102

10.2
102
102

10.2
102

10.2
102

341
341
34.1
341
341
341
341
34.1
34.1
341
341
341
341
34.1
341
341
34.1
341
341
34.1
341
34.1
341

Units DF AnalystDate Time Batch Method

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

102 341 ug/kg

102 341 ug/kg
102 341 ug/kg
102 341 ug/kg
102 341 ug/kg
102 341 ug/kg
113 341 ug/kg
102 341 ug/kg

Nominal Recovery% Acceptable Limits
3410 43.1 (20/-122%)
3410 45.2 (23-/107%)
3410 45.1 (25/6-108%)
1700 38.2 (31/- 124%)
1700 47.2 (21/-103%)

Date ime: 11/26114 11 54
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project. RC-107 Soil

Client Sample ID:
Sample ID:

Qualifier Result

Report Date: December 1, 2014

Client SDG: XP0168

JIVIL2
361900001

DL RL

Project:
Client ID:

WCHN00720
WCHNOO1

Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2-Fluorobiphenyl

Tentatively Identifled Compound (TIC)

Trichloromethane
Furan, 2,5-dimethyl-

Unknown Aldol Condensate
5-Eicosene, (E)-

816 ug/kg 1700

CAS No. RT
000067-66-3 2.025
000625-86-5 2.525

3.816
074685-30-6 15.121

47.8 (25/-100%)

Est. Concentration

161 ug/kg
377 ug/kg

5460 ug/kg
486 ug/kg

Fit Qual Date lime: 11/2614 11 54
94 NJ
91 NJ

AJ

97 NJ

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

Prep Method 3541 8270D BNA for Soil AXVI

The following Analytical Methods were performed
Method Description

11/25/14 1730 1439084

SW846 3541/8270D
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Qualifier Result

Report Date: December 1, 2014

Client SDG: XP0168

JlVIL3
361900002
Soil

Project: WCHN00720
Client ID: WCHN0O1

20-NOV-14 10:51
25-NOV-14
Client
1.67%

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U 102
U 102
U 102
U 102
U 102
U 102
U 102
U 102
U 102
U 102
U 102
U 10.2
U 102
U 102

US 10.2
US 102
US 102
U 102

U 13502
U 102
Ui 102
U' 10.2
U 10.2
U 1 0.2
U - 10.2
U 10.2
U 10.2
U 10.2
U 10.2
U 10,2
U ,10.2
U 10.2

102
102
102
102
102
102
102
102
102
102
102

10.2
102
102

10.2
102
102
102
135
102
102
102

10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
102

10.2
10.2

339
339
339
339
339
339
339
339
677
339
339

33.9
339
339

33.9
339
339
339
339
339
339
339

33.9
33.9
33.9
33.9
33.9
33.9
33.9
33.9
339

33.9
33.9

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I RMB 11/26/14 1329 1439085 1
1
1
1
1
1
1
1
1
1
1

1
1

16
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID:
Sample ID:

Qualifier

J1V1L3
361900002

Result

VA1\1,4

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHNOO 1

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlomethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
2-Fluorobiphenyl
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
p-Terphenyl-d14

U S
U
US
U
U

U'
U-
US
U
U
U 3
Ud4
U 3
U 3
U -
U 3
U I
U
U1
U I
u's

102
102

10.2
102
102
102
102

10.2
10.2
102
102
102
102

10.2
102
102

10.2
102
102

10.2
102

10.2
102

102
102

10.2
102
102
102
102

10.2
10.2
102
102
102
102

10.2
102
102

10.2
102
102

10.2
102

10.2
102

U 102

U 3
U N
U NU A
U i
U
U d

339
-339
33.9
339
339
339
339

33.9
33.9
339
339
339
339

33.9
339
339

33.9
339
339

33.9
339

33.9
339

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

102 339 ug/kg

102
102
102
102
102
112
102

Result
1010 ug/kg
1960 ug/kg
1970 ug/kg
2000 ug/kg

856 ug/kg

102
102
102
102
102
112
102

339
339
339
339
339
339
339

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Limits
1690
3390
3390
3390
1690

59.8
58.0
58.2
59.2
50.6

Date lime: 11/2614 13 29
(250/-100%)
(250/1080/o)
(23-/107%)
(200/-122%)
(31%-124%)

17

PAp 17 nf921

Parameter



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact:. Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample iD:

Qualifier ResultParameter

J1VTL3
361900002

DL RL

Project: WCHN00720
Client ID: WCHN001

Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Nitrobenzene-d5

Tentatively Identified Compound (TIC)
Trichloromethane
Furan, 2,5-dimethyl-

Unknown Aldol Condensate
Cyclopentane, (2-methylpropyl)-

unknown

996 ug/kg

CAS No.

000067-66-3

000625-86-5

1690

RT

2.015

2.52
3.82

003788-32-7 15.139
22.025

58.8 (21%4103%)

Est. Concentration
181 ug/kg
278 ug/kg

6750 ug/kg
578 ug/kg
144 ug/kg

Fit
97
94

Qual Date Time: 11/2614 13 29
NJ

NJ

AJ
86 NJ
0 J

Prep Method 3541 8270D BNA for Soil

Analyst

AXVI

Date

11/25/14

Time Prep Batch

1730 1439084

Analyst Comments

18

The following Prep Methods w rformed
Method Description

SW846 3541

The following Analytical Methods were performed
Method Description

1 SW846 3541/8270D

D3.-- IQ -f')Q1



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project- RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

JIV1L8
361900003
Soil
20-NOV-14 10:08
25-NOV-14
Client
3.57%

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 103
1,2-Dichlorobenzene U 103
1,3-Dichlorobenzene U 103
1,4-Dichlorobenzene U 103
2,4,5-Trichlorophenol U 103
2,4,6-Trichlorophenol U 103
2,4-Dichlorophenol U 103
2,4-Dimethylphenol U 103
2,4-Dinitrophenol U 103
2,4-Dinitrotoluene U 103
2,6-Dinitrotoluene U 103
2-Chloronaphthalene U 10.3
2-Chlorophenol U 3  103
2-Methyl-4,6- U 103
dinitrophenol
2-Methylnaphthalene U 10.3
2-Nitrophenol U i 103
3,3'-Dichlorobenzidine U 5 103
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene,
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U
U
U

U
U S
U

J
U
J
U
U
U
U
U d

103
138
103
103
103

10.3
10.3
10.3
12.1
10.3
13.4
10.3
10.3
103

10.3
10.3

DL RL Units DF AnalystDate Time Batch Method

103
103
103
103
103
103
103
103
103
103
103

10.3
103
103

10.3
103
103
103
138
103
103
103

10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
103

10.3
10.3

345
345
345
345
345
345
345
345
689
345
345
34.5
345
345

34.5
345
345
345
345
345
345
345
34.5
34.5
34.5
34.5
34.5
34.5
34.5
34.5
345
34.5
34.5

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1400 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - wwwgel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID:
Sample ID:

JIVIL8
361900003

Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate U . 103
Di-n-octylphthalate U 3 103
Dibenzo(a,h)anthracene U i 10.3
Dibenzofuran U 103
Diethylphthalate U 103
Dimethylphthalate U 103
Diphenylamine U 103
Fluoranthene J 15.9
Fluorene U 10.3
Hexachlorobenzene U 103
Hexachlorobutadiene U 103
Hexachlorocyclopentadiene U4 * 103
Hexachloroethane U 5 103
Indeno(1,2,3-cd)pyrene U 5 10.3
Isophorone U 103
N-Nitrosodipropylamine U 3 103
Naphthalene U 1 10.3
Nitrobenzene U 103
Pentachlorophenol us 103
Phenanthrene U 10.3
Phenol U 103
Pyrene JAj 12.4
bis(2-Chloro-1- U.3 103
methylethyl)ether
bis(2- U 103
Chloroethoxy)methane
bis(2-Chloroethyl) ether US 103
bis(2-Ethylhexyl)phthalate U 103
3- and/or 4-Methylphenol U 103
m-Nitroaniline Ui 103
o-Cresol U S 103
o-Nitroaniline U 114
p-Nitroaniline U 103

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF AnalystDate Time Batch Method

103
103

10.3
103
103
103
103

10.3
10.3
103
103
103
103

10.3
103
103

10.3
103
103

10.3
103

10.3
103

345
345

34.5
345
345
345
345
34.5
34.5
345
345
345
345
34.5
345
345

34.5
345
345
34.5
345
34.5
345

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugfkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

103 345 ug/kg

103
103
103
103
103
114
103

345
345
345
345
345
345
345

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Surrogate/Tracer recovery
p-Terphenyl-d14
Nitrobenzene-d5
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5

Result
1080 ug/kg
1230 ug/kg
1230 ug/kg
2320 ug/kg
2350 ug/kg

Nominal Recovery% Acceptable Limits

1720 62.5 (31%-124%)
1720 71.4 (21/,103%)
1720 71.1 (25/- 100/,)
3450 67.3 (23%-107%)
3450 68.0 (25/o-108%)

Date ime: 11/26/14 14 00

20

Parameter
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID:
Sample ID:

Report Date: December 1, 2014

Client SDG: XP0168

J1VlL8
361900003

Qualifier Result

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol

Tentatively Identified Compound (TIC)

Trichloromethane
Furan, 2,5-dimethyl-

unknown

Unknown Aldol Condensate
1-Docosene
9-Octadecenamide, (Z)-

2540 ug/kg

CAS No. RT
000067-66-3 2.015
000625-86-5 2.515

3.544

3.82
001599-67-3 15.13
000301-02-0 17.259

3450 73.8 (20%-122%)

Est. Concentration

208 ug/kg
379 ug/kg

163 ug/kg
8040 ug/kg
850 ug/kg
253 ug/kg

F71t

95
94

0

99

86

Qual Date I7me: 11/26/14 14 00
NJ
NJ
J

AJ
NJ

NJ

The followingPrep Methods were performed
Method Description

Prep Method 3541 8270D BNA for Soil

The following Analytical Methods were performed
Method Description

AXVI 11/25/14 1730 1439084

Analyst Comments

SW846 3541/8270D

21

Dn"A 21 nf)21

Parameter

SW846 3541

1

Analyst Date Time Prep Batch



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MS[N H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

JlVIL9
361900004
Soil
20-NOV-14 10:38
25-NOV-14
Client
4.25%

Proiect: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
I,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline,
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U
U
U
U
U
U
U
U
U
U
U'
U'
U'-
U'.

U
U,
U 3
U
U
U
U -
U13
U
U
U '$
J "
J
J
J

U
U
U
J V

104
104
104
104
104
104
104
104
104
104
104

10.4
104
104

10.4
104
104
104
139
104
104
104

10.4
10.4
10.4
23.3
20.2
29.2
11.8
10.4
104

10.4
21.9

DL RL Units DF AnalystDate Time Batch Method

104
104
104
104
104
104
104
104
104
104
104

10.4
104
104

10.4
104
104
104
139
104
104
104

10.4
10.4
10.4
10.4
10.4
10.4
10.4
10.4
104

10.4
10.4

348
348
348
348
348
348
348
348
696
348
348
34.8
348
348

34.8
348
348
348
348
348
348
348
34.8
34.8
34.8
34.8
34.8
34.8
34.8
34.8
348
34.8
34.8

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1432 1439085 1

22
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID: J1VIL9
Sample ID: 361900004

Qualifier Result

Project: WCHN00720
Client ID: WCHNOO1

DL RL Units DF AnalystDate Time Batch Method

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery

Nitrobenzene-d5
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

U5
U
U
U
U
U
U

U

U
U

U 3
U
U
U
UJd
J

U
J
U

104
104

10.4
104
104
104
104

44.2
10.4
104
104
104
104

13.6
104
104

10.4
104
104

29.9
104

31.3
104

104
104

10.4
104
104
104
104

10.4
10.4
104
104
104
104

10.4
104
104

10.4
104
104

10.4
104

10.4
104

U 104

US
U
U
U1
U 3
U
Ud I

348
348

34.8
348
348
348
348

34.8
34.8
348
348
348
348

34.8
348
348
34.8
348
348
34.8
348
34.8
348

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

104 348 ug/kg

104
104
104
104
104
115
104

Result
1090 ug/kg
1110 ug/kg
2050 ug/kg
2100 ug/kg
2330 ug/kg

104
104
104
104
104
115
104

348
348
348
348
348
348
348

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Limits
1740
1740
3480
3480
3480

62.9
64.0
58.9
60.4
66.9

Date Time: 11/26/14 14 32
(21O/o-103%)
(25%100%)
(23%-107%)
(25%,-108%)
(20/o-122%)

23

Project:

Parameter

Semi-Volatile-GC/MS

8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

D. -- 11 f,) 9 1



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact Joan Kessner
Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID: JlV1L9
Sample ID: 361900004

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Project:
Client ID:

DL RL IUnits DF

WCHN00720
WCHN001

AnalystDate Time Batch Method

p-Terphenyl-d14 970 ug/kg 1740 55.7 (31/-124%)

Tentatively Identified Compound (TIC) CAS No.

unknown

Unknown Aldol Condensate
unknown

unknown

unknown

n-Hexadecanoic acid 000057-10-3
Octadecanoic acid 000057-11-4
unknown

1-Docosene 001599-67-3
Tridecane, 1-iodo- 035599-77-0
Hexacosane 000630-01-3
Heneicosane 000629-94-7
1, 16-Hexadecanediol 007735-42-4
Sulfurous acid, butyl dodecyl este 1000309-17-9
unknown
1,21-Docosadiene 053057-53-7

The following Prep Methods were performed
Method Description

RT

2.015
3.82
4.93

6.082
6.158
12.439

13.416
14.059
15.154
16.525
17.992

18.382
20.059
20.797

21.063
22.463

Est. Concentration

178 ug/kg
7250 ug/kg

157 ug/kg
149 ug/kg
160 ug/kg
168 ug/kg
174 ug/kg
181 ug/kg
507 ug/kg
257 ug/kg

179 ug/kg
519 ug/kg
264 ug/kg
363 ug/kg
485 ug/kg

314 ug/kg

Analyst Date

Fit Qual Date lime: 11/26/14 14 32

0 J
AJ

0 J
0 J
0 J
96 NJ

97 NJ
0 J
94 NJ

86 NJ
89 NJ

90 NJ
90 NJ
90 NJ
0 J
87 NJ

Time Prep Batch

Prep Method 3541 8270D BNA for Soil AXVI

Description

SW846 3541/8270D

11/25/14 1730 1439084

Analyst Comments

24

SW846 3541

Method
The following Analytical Methods were performed

13- 1A nf)R I



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 55-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Qualifier ResultParameter

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 103
1,2-Dichlorobenzene U 103
1,3-Dichlorobenzene U 103
1,4-Dichlorobenzene U 103
2,4,5-Trichlorophenol U 103
2,4,6-Trichlorophenol U 103
2,4-Dichlorophenol U 103
2,4-Dimethylphenol U 103
2,4-Dinitrophenol U 103
2,4-Dinitrotoluene U 103
2,6-Dinitrotoluene U 103
2-Chloronaphthalene U 10.3
2-Chlorophenol U'S 103
2-Methyl-4,6- U1 103
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U1
U-
U
U
U
U
U
U
U'
U

U
U
U
U
U
U
U
U
U

10.3
103
103
103
137
103
103
103

10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
103

10.3
10.3

JIViMi
361900005
Soil
20-NOV-14 10:26
25-NOV-14
Client
2.94%

Proiect: WCHN00720
Client ID: WCHNOO1

DL RL Units DF AnalystDate Time Batch Method

103
103
103
103
103
103
103
103
103
103
103

10.3
103
103

10.3
103
103
103
137
103
103
103

10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
103

10.3
10.3

343
343
343
343
343
343
343
343
687
343
343

34.3
343
343

34.3
343
343
343
343
343
343
343
34.3
34.3
34.3
34.3
34.3
34.3
34.3
34.3
343
34.3
34.3

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1503 1439085 1

25
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact Joan Kessner
Project: RC-107 Soil

Client Sample ID:
Sample ID:

Report Date: December 1, 2014

Client SDG: XP0168

JMVIMI
361900005

Qualifier Result DL

Project: WCHN00720
Client ID: WCHN001

RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate U 103
Di-n-octylphthalate U 103
Dibenzo(a,h)anthracene U . 10.3
Dibenzofuran U 103
Diethylphthalate U.> 103
Dimethylphthalate U 103
Diphenylamine U 103
Fluoranthene U 10.3
Fluorene U 10.3
Hexachlorobenzene U 103
Hexachlorobutadiene U . 103
Hexachlorocyclopentadiene U * 103
Hexachloroethane U 3 103
Indeno(1,2,3-cd)pyrene U 10.3
Isophorone U 103
N-Nitrosodipropylamine U 1 103
Naphthalene U 2 10.3
Nitrobenzene U 103
Pentachlorophenol U 103
Phenanthrene U 10.3
Phenol U 103
Pyrene U 10.3
bis(2-Chloro-1- U 103
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
p-Terphenyl-d14
2-Fluorobiphenyl
Nitrobenzene-d5
2-Fluorophenol
Phenol-d5

U 103

U 3
U

USU
U -S
U
U 3

103
103

10.3
103
103
103
103

10.3
10.3
103
103
103
103

10.3
103
103

10.3
103
103

10.3
103

10.3
103

343
343

34.3
343
343
343
343
34.3
34.3
343
343
343
343
34.3
343
343
34.3
343
343

34.3
343

34.3
343

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

103 343 ug/kg

103
103
103
103
103
113
103

Result
1020 ugfkg
1110 ug/kg
1120 ug/kg
2110 ug/kg
2150 ug/kg

103
103
103
103
103
113
103

343
343
343
343
343
343
343

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Limits
1720 59.4 (311/-124%)
1720 64.4 (25/-o100/,)
1720 65.0 (21/-103%)
3430 61.4 (23/-107%)
3430 62.5 (250- 108%)

Date ime: 11/26/14 15 03

26
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID:
Sample ID:

JIViMI
361900005

Qualifier Result

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHNOO1

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol

Tentatively Identified Compound (TIC)
Trichloromethane
Furan, 2,5-dimethyl-

unknown
Unknown Aldol Condensate

unknown

1-Docosene
unknown

unknown

2160 ug/kg 3430

CAS No. RT

000067-66-3 2.02
000625-86-5 2.52

3.549

3.825
14.058

001599-67-3 15.144
20.792
22.925

62.8 (20/o-122%)

Est. Concentration

175 ug/kg
322 ug/kg

153 ug/kg
7740 ug/kg

143 ug/kg
711 ug/kg
313 ug/kg
383 ug/kg

Fit Qual Date lime: 11/26/14 15 03
94
95
0

0
94
0
0

NJ

NJ
J

AJ
J

NJ
J
J

The following Prep Methods wereperformed
Method Description

SW846 3541 Prep Method 3541 8270D BNA for Soil

Analyst Date

AXVI 11/25

Time Prep Batch

/14 1730 1439084

The following Analytical Methods were performed
Method Description Analyst Comments

SW846 3541/8270D

27
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project. RC-107 Soil

Report Date: December 1, 2014

Client SDG: XPO 168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

Jiv1M2
361900006
Soil
20-NOV-14 10:08
25-NOV-14
Client
3.32%

Project: WCHN00720
Client ID: WCHNOO1

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

l,2,4-Trichlorobenzene U - 103
1,2-Dichlorobenzene U d 103
1,3-Dichlorobenzene U 103
1,4-Dichlorobenzene U 103
2,4,5-Trichlorophenol U 103
2,4,6-Trichlorophenol U 103
2,4-Dichlorophenol U 103
2,4-Dimethylphenol U 103
2,4-Dinitrophenol U 103
2,4-Dinitrotoluene U 103
2,6-Dinitrotoluene U 103
2-Chloronaphthalene U 10.3
2-Chlorophenol U 103
2-Methyl-4,6- U 3 103
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U'\
U 3
U :1
U
U
U
U
U S
U
U
U S
J
J
J
U
U
U
U
J I

10.3
103
103
103
138
103
103
103

10.3
10.3
10.3
15.8
10.7
13.4
10.3
10.3
103

10.3
11.4

103
103
103
103
103
103
103
103
103
103
103

10.3
103
103

10.3
103
103
103
138
103
103
103

10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
103

10.3
10.3

344
344
344
344
344
344
344
344
688
344
344
34.4
344
344

34.4
344
344
344
344
344
344
344

34.4
34.4
34.4
34.4
34.4
34.4
34.4
34.4
344

34.4
34.4

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1534 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact Joan Kessner
Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:

JIVIM2
361900006

Qualifier Result

Project:
Client ID:

DL RL Units D

WCHN00720
WCHN001

F AnalystDate Time Batch Method

Semi-Volatile-GCIMS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-l-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline,
o-Cresol
o-Nitroaniline,
p-Nitroaniline

Surrogate/Tracer recovery
p-Terphenyl-d14
Nitrobenzene-d5
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5

U
US
U
U
UJ

U

J
U
U

U I
U
UU
U
U
U
U 3

J d
U i
J i

U 3

103
103

10.3
103
103
103
103

23.1
10.3
103
103
103
103

10.3
103
103

10.3
103
103

14.1
103

19.3
103

103
103

10.3
103
103
103
103

10.3
10.3
103
103
103
103

10.3
103
103

10.3
103
103

10.3
103

10.3
103

U 103

U
U
U

U
U
U

344
344

34.4
344
344
344
344
34.4
34.4
344
344
344
344

34.4
344
344

34.4
344
344
34.4
344
34.4
344

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

103 344 ug/kg

103
103
103
103
103
114
103

Result
1050 ug/kg
1120 ug/kg
1160 ug/kg
2150 ug/kg
2190 ug/kg

103
103
103
103
103
114
103

344
344
344
344
344
344
344

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Limits
1720
1720
1720
3440
3440

61.2
64.8
67.5
62.5
63.6

Date Time: 11/26/14 15 34
(31/o-124%)
(21%-103%)
(25%- 100%)
(23/-107%)
(25/o-108%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 558-8171 - wwwgeltcom

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XPO168

Client Sample ID:
Sample ID:

QualifierParameter

JIV1M2
361900006

Result

Project:
Client ID:

DL RL Units DF

WCHN0720
WCHNOOI

AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol

Tentatively Identified Compound (TIC)

Trichloromethane
Furan, 2,5-dimethyl-
unknown

Unknown Aldol Condensate

I-Docosene
Octacosane
unknown
unknown

2390 ug/kg

CAS No RT

000067-66-3 2.01
000625-86-5 2.515

3.544

3.82
001599-67-3 15.144
000630-02-4 18.377

20.792
21.139

3440 69.5 (20/- 122%)
Est. Concentration

179 ug/kg
199 ug/kg
157 ug/kg

7590 ug/kg
747 ug/kg

289 ug/kg

139 ug/kg
507 ug/kg

Fit
94

91
0

91
90
0
0

Qual Date lime: 11/26/14 15 34
NJ
NJ
J

AJ
NJ
NJ

J
J

The following Prep Methods were performed
Method Description

SW846 3541 Prep Method 3541 8270D BNA for Soil

Analyst Date

AXVI

The following Analytical Methods were performed
Method Description

1 SW846 3541/8270D

Time Prep Batch

11/25/14 1730 1439084

Analyst Comments

30
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project RC-1 07 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

QualifierParameter

JIVILO
361900007
Soil
20-NOV-14 08:11
25-NOV-14
Client
6.64%

lesult

Project: WCHN00720
Client ID: WCHNOO1

DL RL Units DF 'AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U
U5
U
U
U
U
U
U
U
U
U 
U
U 'S
U

U $
U I
U
U
U
U
U
U S
U
U d
JJ
UJ
UU ,
J

107
107
107
107
107
107
107
107
107
107
107

10.7
107
107

10.7
107
107
107
143
107
107
107

10.7
10.7
10.7
26.8
21.1
25.3
10.7
14.3
107

10.7
21.1

107
107
107
107
107
107
107
107
107
107
107

10.7
107
107

10.7
107
107
107
143
107
107
107

10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7
107

10.7
10.7

357
357
357
357
357
357
357
357
714
357
357

35.7
357
357

35.7
357
357
357
357
357
357
357

35.7
35.7
35.7
35.7
35.7
35.7
35.7
35.7
357

35.7
35.7

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1606 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact. Joan Kessner

Project RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID: JIVILO Proiect: WCHN00720
Sample ID: 361900007 Client ID: WCHN001

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate U 107
Di-n-octylphthalate U 107
Dibenzo(a,h)anthracene U10.7
Dibenzofuran U 107
Diethylphthalate US 107
Dimethylphthalate U 107
Diphenylamine U 107
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroethane
Indeno(1,2,3-cd)pyrene
Isophorone,
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol
p-Terphenyl-d14
Nitrobenzene-d5

U
U
U

U
J
U
U1
U i
U
U $
U
J
U

46.7
10.7
107
107
107
107

11.1
107
107

10.7
107
107

25.7
107

33.9
107

U 107

U
U
U
U $
U 3
U

107
107
107
107
107
118
107

Result

1490 ug/kg
1510 ug/kg
1730 ug/kg
774 ug/kg
784 ug/kg

107
107

10.7
107
107
107
107

10.7
10.7
107
107
107
107

10.7
107
107

10.7
107
107

10.7
107

10.7
107

357
357

35.7
357
357
357
357

35.7
35.7
357
357
357
357

35.7
357
357

35.7
357
357

35.7
357

35.7
357

107 357

107 357
107 357
107 357
107 357
107 357
118 357
107 357

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Lind
3570 41.8 (23/o-107%)
3570 42.2 (25%-108%)
3570 48.4 (20%-122%)
1780 43.4 (31/-o124%)
1780 44.0 (21%-103%)

Date Thme: 11/2614 16 06
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID: JIVILO
Sample ID: 361900007

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF AnalystDate Time Batch Method

2-Fluorobiphenyl 814 ug/kg

Tentatively Identified Compound (TIC) CAS No.

Trichloromethane 000067-66-3
Furan, 2,5-dimethyl- 000625-86-5
Unknown Aldol Condensate
unknown

unknown

unknown

unknown

unknown

The following Prep Methods were performed
Method Description

SW846 3541

1780

RT

2.015
2.515

3.806
12.73

15.192
17.259

20.792

22.925

Prep Method 3541 8270D BNA for Soil

45.6 (25/- 100%)

Est. Concentration

161 ug/kg
149 ug/kg

5470 ug/kg
164 ug/kg

273 ug/kg

1030 ug/kg
251 ug/kg
507 ug/kg

Analyst

AXV I

94

91

0
0
0
0
0

Date

NJ

NJ

AJ
J

J

J
J
J

Time Prep Batch

11/25/14 1730 1439084

The following Analytical Methods were performed
Method Description

SW846 3541/8270D
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fit Qual Date Time: 11/26/14 16 06

Analyst Comments
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address : 2620 Fermi Avenue
MSIN 14-21
Richland, Washington 99354

Contact Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

JIVILl
361900008
Soil
20-NOV-14 08:04
25-NOV-14
Client
5.8%

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 106
1,2-Dichlorobenzene U '1 106
1,3-Dichlorobenzene U 106
1,4-Dichlorobenzene U 106
2,4,5-Trichlorophenol U 106
2,4,6-Trichlorophenol U 106
2,4-Dichlorophenol U 106
2,4-Dimethylphenol U 106
2,4-Dinitrophenol U 106
2,4-Dinitrotoluene U 106
2,6-Dinitrotoluene U 106
2-Chloronaphthalene U 10.6
2-Chlorophenol U 106
2-Methyl-4,6- U 106
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroanifine
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

uS
U1

UU
U
U
U
J
U

U
J ,

10.6
106
106
106
141
106
106
106

16.9
10.6
35.6
146
138
192

67.0
76.2
106

27.2
146

DL RL Units DF AnalystDate Time Batch Method

106
106
106
106
106
106
106
106
106
106
106

10.6
106
106

10.6
106
106
106
141
106
106
106

10.6
10.6
10.6
10.6
10.6
10.6
10.6
10.6
106

10.6
10.6

353
353
353
353
353
353
353
353
705
353
353

35.3
353
353

35.3
353
353
353
353
353
353
353

35.3
35.3
35.3
35.3
35.3
35.3
35.3
35.3
353

35.3
35.3

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1637 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID:
Sample ID:

JIVILI
361900008

Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate U 106
Di-n-octylphthalate U . 106
Dibenzo(a,h)anthracene J 1 20.5
Dibenzofuran U 106
Diethylphthalate U , 106
Dimethylphthalate U 106
Diphenylamine U 106
Fluoranthene 273
Fluorene J 13.8
Hexachlorobenzene U 106
Hexachlorobutadiene U 106
Hexachlorocyclopentadiene U ; 9 106
Hexachloroethane U S 106
Indeno(1,2,3-cd)pyrene S 73.4
Isophorone U 106
N-Nitrosodipropylamine U 106
Naphthalene U 10.6
Nitrobenzene U 106
Pentachlorophenol Ud 106
Phenanthrene j 148
Phenol U 1 106
Pyrene 202
bis(2-Chloro-l- U 106
methylethyl)ether
bis(2- U 106
Chloroethoxy)methane
bis(2-Chloroethyl) ether U 3 106
bis(2-Ethylhexyl)phthalate U ' 106
3- and/or 4-Methylphenol U 106
m-Nitroaniline U 106
o-Cresol U 106
o-Nitroaniline U 116
p-Nitroaniline U s 106

Report Date: December 1, 2014

Client SDG: XP0168

Project WCHN00720
Client ID: WCHNOOI

DL RL Units DF AnalystDate Time Batch Method

106
106

10.6
106
106
106
106

10.6
10.6
106
106
106
106

10.6
106
106

10.6
106
106

10.6
106

10.6
106

353
353
35.3
353
353
353
353

35.3
35.3
353
353
353
353

35.3
353
353

35.3
353
353

35.3
353

35.3
353

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

106 353 ug/kg

106 353 ug/kg
106 353 ug/kg
106 353 ug/kg
106 353 ug/kg
106 353 ug/kg
116 353 ug/kg
106 353 ug/kg

Surrogate/Tracer recovery
Nitrobenzene-d5
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

Result
1010 ug/kg
1050 ug/kg
1990 ug/kg
1990 ug/kg
2130 ug/kg

Nominal Recovery% Acceptable Limits

1760 57.4 (21/6-103%)
1760 59.8 (25%-l00%)
3530 56.4 (23/-107%)
3530 56.4 (25/-108%)
3530 60.3 (20%-122%)

Date Tnme: 11/2614 16 37

35

Parameter



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID: JIVILl
Sample ID: 361900008

Qualifier Result DL

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

p-Terphenyl-d14 997 ug/kg 1760

Tentatively Identified Compound (TIC) CAS No. RT
unknown 2.015
unknown 3.544
Unknown Aldol Condensate 3.815
Pyrene, 1-methyl- 002381-21-7 14.073
Cyclohexadecane, 1,2-diethyl- 1000155-85-3 15.154
unknown 16.52
unknown 21.187

The following Prep Methods were performed
Method Description

SW846 3541 Prep Method 3541 8270D BNA for Soil

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

RL Units DF AnalystDate Time Batch Method

56.5 (31/-124%)

Est. Concentration
146 ug/kg
153 ug/kg

6910 ug/kg
146 ug/kg
697 ug/kg
145 ug/kg
224 ug/kg

Fit
0
0

90
98
0
0

Analyst Date

AXVI 11/25/14

Qual Date Time: 11/26/14 16 37
J
J

AJ
NJ
NJ

J
J

Time Prep Batch

1730 1439084

The follori gAna yical Methods were performed
Method Description

36

Parameter

Analyst Comments

I SW846 3541/827QD
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Qualifier Result

Client SDG: XP0168

JIV1L4
361900009
Soil
20-NOV-14 07:58
25-NOV-14
Client
5.2%

DL RL

Report Date: December 1, 2014

Proiect: WCHN00720
Client ID: WCHN001

Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 105
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U3
U
U
U
U
U
U
U
U
U1
U
U 3
U J

U I
U :5
U J
U
U
U
U I

J I

U
J i1

105
105
105
105
105
105
105
105
105
105

10.5
105
105

10.5
105
105
105
140
105
105
105

21.8
10.5
55.4
239
265
348
138
134
105

31.9
247

105
105
105
105
105
105
105
105
105
105
105

10.5
105
105

10.5
105
105
105
140
105
105
105

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105

10.5
10.5

351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
702 ug/kg
351 ug/kg
351 ug/kg

35.1 ug/kg
351 ug/kg
351 ug/kg

35.1 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg
351 ug/kg

35.1 ug/kg
35.1 ug/kg
35.1 ug/kg
35.1 ug/kg
35.1 ug/kg
35.1 ug/kg
35.1 ug/kg
35.1 ug/kg
351 ug/kg

35.1 ug/kg
35.1 ug/kg

RMB 11/26/14 1709 1439085 1

37

Parameter
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact Joan Kessner
Project RC-107 Soil

Client Sample ID:
Sample ID:

Report Date: December 1, 2014

Client SDG: XP0168

J1V1L4
361900009

Project: WCHN00720
Client ID: WCHNOOI

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery

Nitrobenzene-d5
2-Fluorobiphenyl
p-Terphenyl-d14
2-Fluorophenol
Phenol-d5

U) 105
U > 105
J 34.4

U 105
U 105
U 105
U 105

421
1 16.8

U 105
U 105
U 105
U 105

141
U 105
U 105
U 10.5
U 105
U 105

200
U105

375
U 105

U 105

U 3
U
U
U
U
U
U

105
105
105
105
105
116
105

Result

1120 ug/kg
1130 ug/kg
1190 ug/kg
2110 ug/kg
2110 ug/kg

105
105

10.5
105
105
105
105

10.5
10.5
105
105
105
105

10.5
105
105

10.5
105
105

10.5
105

10.5
105

351
351

35.1
351
351
351
351

35.1
35.1
351
351
351
351

35.1
351
351

35.1
351
351

35.1
351

35.1
351

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

105 351 ug/kg

105 351 ug/kg
105 351 ug/kg
105 351 ug/kg
105 351 ug/kg
105 351 ug/kg
116 351 ug/kg
105 351 ug/kg

Nominal Recovery% Acceptable Limits

1750
1750
1750
3510
3510

64.1
64.4
67.6
60.1
60.0

Date Tm7e: 11/26114 17 09
(21O/o-103%)
(25%O/o100%)
(31/- 124%)
(23/-107%)
(25%-108%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID: J1VIL4
Sample ID: 361900009

Qualifier Result

e 0

Report Date: December 1, 2014

Client SDG: XP0168

Project:
Client ID:

WCHN00720
WCHN001

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-C/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol 2250 ug/kg 3510 64.0 (20/-122%)

Tentatively Identified Compound (TIC) CAS No.

Trichloromethane 000067-66-3
unknown
Unknown Aldol Condensate
unknown

unknown

unknown
unknown

Octadecanoic acid 000057-11-4
Fluoranthene, 2-methyl- 033543-31-6
unknown

unknown
unknown

5-Eicosene, (E)- 074685-30-6

unknown
unknown

Benzo[e]pyrene 000192-97-2
unknown

The following Prep Methods were performed
Method Description

SW846 3541

RT

2.02
3.553
3.82
5.42

12.144
12.763

13.139
13.416
13.982
14.125
14.297

14.749

15.211
15.777

16.525
18.525
22.02

Est. Concentration
419 ug/kg
164 ug/kg

7380 ug/kg
243 ug/kg
145 ug/kg
157 ug/kg
161 ug/kg
155 ug/kg
156 ug/kg
192 ug/kg
206 ug/kg
159 ug/kg
544 ug/kg
167 ug/kg
195 ug/kg
205 ug/kg
398 ug/kg

Analyst

Prep Method 3541 8270D BNA for Soil AXV1

90
0

0
0
0
0

86

95

0
0
0

95
0
0

96

0

NJ

J
AJ
J
J
J
J

NJ
NJ
J
J
J

NJ

J

J
NJ
J

Date Time Prep Batch

11/25/14 1730 1439084

The following Analytical Methods were performed
Method Description

SW846 3541/8270D

39

Pno- 40 nf ?R1

Parameter

Fit Qual Date ime: 11/26/14 17 09

Analyst Comments

I



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: X-P0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Qualifier

J1VIL5
361900010
Soil
20-NOV-14 07:43
25-NOV-14
Client
5.36%

Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 105
1,2-Dichlorobenzene U 105
1,3-Dichlorobenzene U 105
1,4-Dichlorobenzene U 105
2,4,5-Trichlorophenol U 105
2,4,6-Trichlorophenol U 105
2,4-Dichlorophenol U 105
2,4-Dimethylphenol U 105
2,4-Dinitrophenol U 105
2,4-Dinitrotoluene U 105
2,6-Dinitrotoluene U 105
2-Chloronaphthalene U 10.5
2-Chlorophenol U S 105
2-Methyl-4,6- U 5 105
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U S
U 5
U
U
U
U S
U
UJ
U
U d
U '
U
U
U
U
U
U
U

10.5
105
105
105
140
105
105
105

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105

10.5
10.5

Project: WCHN00720
Client ID: WCHNOO 1

DL RL Units

105
105
105
105
105
105
105
105
105
105
105

10.5
105
105

10.5
105
105
105
140
105
105
105

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105

10.5
10.5

351
351
351
351
351
351
351
351
702
351
351

35.1
351
351

35.1
351
351
351
351
351
351
351

35.1
35.1
35.1
35.1
35.1
35.1
35.1
35.1
351
35.1
35.1

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

DF AnalystDate Time Batch Method

I RMB 11/28/14 1440 1439085 1

1

I

I

I
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID:
Sample ID:

JlVlL5
361900010

Qualifier Result

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine,
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline,
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
2-Fluorobiphenyl
Nitrobenzene-d5
p-Terphenyl-d14
Phenol-d5
2-Fluorophenol

U
U
UI
U
U
U
U
U
U

105
105

10.5
1 05
105
105
105

10.5
10.5
105
105
105
105

10.5
105
105

10.5
105
105

10.5
105

10.5
105

U 105

U
U 1

UU

105
105
105
105
105
116
105

Result
1090 ug/kg
1120 ug/kg
1150 ug/kg
2140 ug/kg
2150 ug/kg

105
105

10.5
105
105
105
105

10.5
10.5
105
105
105
105

10.5
105
105

10.5
105
105

10.5
105

10.5
105

351
351

35.1
351
351
351
351

35.1
35.1
351
351
351
351

35.1
351
351

35.1
351
351

35.1
351

35.1
351

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

105 351 ug/kg

105 351 ug/kg
105 351 ug/kg
105 351 ug/kg
105 351 ug/kg
105 351 ug/kg
116 351 ug/kg
105 351 ug/kg

Nominal Recovery% Acceptable Limits
1760 61.8 (25%-100%)
1760 64.1 (21/-103%)
1760 65.3 (31/- 124%)
3510 60.9 (25/o-108%)
3510 61.1 (23/-107%)

Date Time: 11/28/1144 40

41

Pqa 51 nf RI

Parameter

U
U 1 61
U 3
U
U
U
U
U
U)
U
U
U



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID
Sample ID:

J1VIL5
361900010

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol

DL

Prolect WCHN00720
Client iD: WCHNGO1

RL Units DF AnalystDate Time Batch Method

2350 ug/kg , 3510 66.8 (20%-122%)

Tentatively Identified Compound (TIC) CAS No.

Trichloromethane
Furan, 2,5-dimethyl-

Unknown Aldol Condensate
13-Docosenamide, (Z)-
Octacosane

RT Est. Concentration

000067-66-3 2.02
000625-86-5 2.52

3.82
000112-84-5 17.259
000630-02-4 18.373

142 ug/kg
282 ug/kg

6940 ug/kg
172 ug/kg
148 ug/kg

Fit Qual Date ime: 11/28/14 14 40
90
94

87
87

NJ

NJ

AJ

NJ
NJ

Prep Method 3541 8270D BNA for Soil

Analyst

AXVI

Date Time Prep Batch

11/25/14 1730 1439084

Analyst Comments

42

Pna 5'; Af)R1

The following Prep Methods werprformed
Method Description

SW846 3541

The following Analytical Methods were performed
Method Description

I SW846 3541/8270D



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Qualifier Result

J1VIL6
361900011
Soil
20-NOV-14 07:38
25-NOV-14
Client
4.88%

Project: WCHN00720
Client ID: WCHNOOI

DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 105
1,2-Dichlorobenzene us 105
1,3-Dichlorobenzene U 105
1,4-Dichlorobenzene U 105
2,4,5-Trichlorophenol U 105
2,4,6-Trichlorophenol U 105
2,4-Dichlorophenol U 105
2,4-Dimethylphenol U 105
2,4-Dinitrophenol U 105
2,4-Dinitrotoluene U 105
2,6-Dinitrotoluene U 105
2-Chloronaphthalene U 10.5
2-Chlorophenol Ui 105
2-Methyl-4,6- U 2 105
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline,
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U:S
U j
U
U
U
U
U
UJ3
U d
U
U 3
U ^
U
U
U
U
U
U
U IL

10.5
105
105
105
140
105
105
105

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105

10.5
10.5

105
105
105
105
105
105
105
105
105
105
105

10.5
105
105

10.5
105
105
105
140
105
105
105

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105

10.5
10.5

350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
701 ug/kg
350 ug/kg
350 ug/kg

35.0 ug/kg
350 ug/kg
350 ug/kg

35.0 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg
350 ug/kg

35.0 ug/kg
35.0 ug/kg
35.0 ug/kg
35.0 ug/kg
35.0 ug/kg
35.0 ug/kg
35.0 ug/kg
35.0 ug/kg
350 ug/kg
35.0 ug/kg
35.0 ug/kg

RMB 11/26/14 1811 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:

Qualifier Result

JlVIL6
361900011

DL

Project: WCHN00720
Client ID: WCHN001

RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro- 1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
Nitrobenzene-d5
2-Fluorobiphenyl
p-Terphenyl-d14
2-Fluorophenol
Phenol-d5

U
U
U
U
U
U
U
U
U
U
U

S
I

U itU *14 Ai9

U
U
U '3
U d
U
U 3
U
U
U
U

105
105

10.5
105
105
105
105

10.5
10.5
105
105
105
105

10.5
105
105

10.5
105
105

10.5
105

10.5
105

U 105

U

U
UU
U

105
105
105
105
105
116
105

Result
1170 ug/kg
1200 ug/kg
1250 ug/kg
2290 ug/kg
2320 ug/kg

105
105

10.5
105
105
105
105

10.5
10.5
105
105
105
105

10.5
105
105

10.5
105
105

10.5
105

10.5
105

350
350

35.0
350
350
350
350

35.0
35.0
350
350
350
350

35.0
350
350

35.0
350
350

35.0
350

35.0
350

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

105 350 ug/kg

105 350 ug/kg
105 350 ug/kg
105 350 ug/kg
105 350 ug/kg
105 350 ug/kg
116 350 ug/kg
105 350 ug/kg

Nominal Recovery% Acceptable Limits

1750
1750
1750
3500
3500

66.9
68.6
71.3
65.3
66.2

Date Time: 11/2614 18 11
(21-/o103%)
(25/,100%)
(31/-124%)
(230/-107%)
(25%-108%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:

Qualifier ResultParameter

JviL6
361900011

DL

Proect: WCHN00720
Client ID: WCHN001

RI. Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol 2560 ug/kg 3500 73.0 (20%-122%)

Tentatively Identified Compound (TIC) CAS No.

unknown
Furan, 2,5-dimethyl-
Unknown Aldol Condensate
unknown
Octadecanoic acid
unknown
Cycloeicosane
Octacosane
unknown

RT Est. Concentration

2.025
000625-86-5 2.525

3.825
13.135

000057-11-4 13.416
14.059

000296-56-0 15.206
000630-02-4 18.378

20.787

160 ug/kg
315 ug/kg

7250 ug/kg

204 ug/kg
152 ug/kg
213 ug/kg
664 ug/kg
161 ug/kg
169 ug/kg

Fit Qual Date Time: 11/26114 18 11
0

94

0
98
0

90
87

0

J
NJ

AJ
J

NJ
J

NJ
NJ
J

The following Prep Methods were performed
Method Description Analyst
SW846 3541 Prep Method 3541 8270D BNA for Soil AXVI

The following Analytical Methods were performed
Method Description

1 SW846 3541/8270D

Date Time Prep Batch

11/25/14 1730 1439084

Analyst Comments
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GEL LABORATORIES LLC
2040 Savage Road Charieston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

K VA\
Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID: J1V1L7
Sample ID: 361900012
Matrix: Soil
Collect Date: 20-NOV-1
Receive Date: 25-NOV-1
Collector: Client
Moisture: 8.22%

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Project: WCHN00720
Client ID: WCHNGO1

4 07:32
4

DL RL Units DF AnalystDate Time Batch Method

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U
U

U
U
U
U
U
U
U
U
U
UU J

U S
U'3U 3
U 3
U
UUU
U
U
U
J I
J
J
U
U
U
U
J J

109
109
109
109
109
109
109
109
109
109
109

10.9
109
109

10.9
109
109
109
145
109
109
109

10.9
10.9
10.9
23.2
20.3
32.2
10.9
10.9
109

10.9
21.4

109
109
109
109
109
109
109
109
109
109
109

10.9
109
109

10.9
109
109
109
145
109
109
109

10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
109

10.9
10.9

362
362
362
362
362
362
362
362
725
362
362

36.2
362
362

36.2
362
362
362
362
362
362
362
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
362
36.2
36.2

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/cg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1843 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:

Qualifier Result

JIVIL7
361900012 _

DL RL

Project: WCHN00720
Client ID: WCHN001

Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxh/et "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene,
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene -

Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
p-Terphenyl-d14
Nitrobenzene-d5
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5

U' 109
U 109
U " 10.9
U 109
U 109
U 109
U 109
J 35.1

U 10.9
U 109
U 109
U log09
U 109
U 10.9
U 109
U 109
U 10.9
U 109
U 109
J 14.1

U 109
J 30.4

U 109

U 109

U. 109
U 109
U lo9g
U 109
UJ 109
U 120
Ui 109

Result
1160 ug/kg
1170 ug/kg
1170 ug/kg
2220 ug/kg
2240 ug/kg

109
109

10.9
109
109
109
109

10.9
10.9
109
109
109
109

10.9
109
109

10.9
109
109

10.9
109

10.9
109

362
362

36.2
362
362
362
362

36.2
36.2
362
362
362
362

36.2
362
362

36.2
362
362
36.2
362

36.2
362

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

109 362 ug/kg

109
109
109
109
109
120
109

362
362
362
362
362
362
362

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Limits
1810
1810
1810
3620
3620

63.8
64.4
64.6
61.4
61.7

Date ime: 11/26/14 18 43
(31%-124%)
(21/-103%)
(25%-400/o)
(23-/o 107%)
(25/o- 108%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:

J1VIL7
361900012

Project:
Client ID:

DL RL Units DF

WCHN00720
WCHN001

AnalystDate Time Batch Method

2,4,6-Tribromophenol 2330 ug/kg 3620 64.2 (20/-122%)

Tentatively Identfied Compound (TIC) CAS N.
Trichloromethane 000067-66-3
unknown

Unknown Aldol Condensate
unknown

unknown

unknown

9-Octadecenamide, (Z)- 000301-02-0
unknown

unknown

The following Prep Methods were performed
Method Description

SW846 3541

RT
2.03

3.554
3.825
5.42

12.73
15.206
17.263
18.378
22.459

Prep Method 3541 8270D BNA for Soil

Est. Concentration
524 ug/kg

187ug/kg
6020 ug/kg

160 ug/kg
295 ug/kg
594 ug/kg
183 ug/kg
174 ug/kg
947 ug/kg

Fit
91
0

0
0
0

87
0
0

Analyst Date

AXVI 11/25/14

Qual Date Time: 11/26/14 18 43
NJ
J

AJ
J
J
J

NJ
J
J

Time Prep Batch

1730 1439084

The following Analytical Methods were performed
Method Description

SW846 3541/8270D
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8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Analyst Comments
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact. Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

JIV IMO
361900013
Soil
20-NOV-14 07:26
25-NOV-14
Client
5.33%

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 105
1,2-Dichlorobenzene U 105
1,3-Dichlorobenzene U 105
1,4-Dichlorobenzene U 105
2,4,5-Trichlorophenol U 105
2,4,6-Trichlorophenol U 105
2,4-Dichlorophenol U 105
2,4-Dimethylphenol U 105
2,4-Dinitrophenol U 105
2,4-Dinitrotoluene U 105
2,6-Dinitrotoluene U 105
2-Chloronaphthalene U 10.5
2-Chlorophenol U 3 105
2-Methyl-4,6- U 105
dinitrophenol
2-Methylnaphthalene
2-Nitrophenol
3,3'-Dichlorobenzidine
4-Bromophenylphenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitrophenol
Acenaphthene
Acenaphthylene,
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene

U'1
U 3
U3
U
U
U i
U
U
U
U
U $
J '
J
J
U
U
U
U ,U \Y

10.5
105
105
105
141
105
105
105

10.5
10.5
10.5
17.2
11.6
18.6
10.5
10.5
105

10.5
10.5

DL RL Units DF AnalystDate Time Batch Method

105
105
105
105
105
105
105
105
105
105
105

10.5
105
105

10.5
105
105
105
141
105
105
105

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105

10.5
10.5

351
351
351
351
351
351
351
351
703
351
351

35.1
351
351

35.1
351
351
351
351
351
351
351

35.1
35.1
35.1
35.1
35.1
35.1
35.1
35.1
351

35.1
35.1

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

RMB 11/26/14 1914 1439085 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Report Date: December 1, 2014

Client SDG: XP0168

Client Sample ID: JIVIMO Project: WCHN00720
Sample ID: 361900013 Client ID: WCHNOOI

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS

8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitrosodipropylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloro-1-
methylethyl)ether
bis(2-
Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl)phthalate
3- and/or 4-Methylphenol
m-Nitroaniline
o-Cresol
o-Nitroaniline
p-Nitroaniline

Surrogate/Tracer recovery
Nitrobenzene-d5
2-Fluorobiphenyl
p-Terphenyl-d14
2-Fluorophenol
Phenol-d5

U 105
U' 105
U d 10.5
U 105
U.\ 105
U 105
U 105
J 20.7

U 10.5
U 105
U 105
U l& 105
U 105
U I 10.5
U 105
U1i 105
U .310.5

U 105
U 105
U 10.5
U 105
J 17.2

U 105

U 105

US
UsU
U
U
U

105
105
105
105
105
116
105

Result
1120 ug/kg
1120 ug/kg
1160 ug/kg
2120 ug/kg
2150 ug/kg

105
105

10.5
105
105
105
105

10.5
10.5
105
105
105
105

10.5
105
105

10.5
105
105

10.5
105

10.5
105

351
351

35.1
351
351
351
351

35.1
35.1
351
351
351
351

35.1
351
351

35.1
351
351

35.1
351

35.1
351

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

105 351 ug/kg

105
105
105
105
105
116
105

351
351
351
351
351
351
351

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Nominal Recovery% Acceptable Limits

1760 63.5 (21-/o-103%)
1760 64.0 (25/-100/6)
1760 66.2 (31/- 124%)
3510 60.4 (23/-107%)
3510 61.2 (25%-108%)

Date lime: 11/26/14 19 14
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 -(843) 556-8171 - www.gel.corn

Certificate of Analysis

Company: WC-Hanford, Inc.

Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner

Project: RC-107 Soil

Client Sample ID: JIVIMO
Sample ID: 361900013

Qualifier Result DL RL

Report Date: December 1, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHNOO1

Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

2,4,6-Tribromophenol 2410 ug/kg 3510 68.5 (20/o-122%)

Tentatively Identified Compound (TIC) CAS No. RT

unknown 2.016

Unknown Aldol Condensate 3.82

unknown 12.478

Octadecanoic acid 000057-114 13.416

unknown 14.059

1-Eicosanol 000629-96-9 15.22

unknown 21.43

Est Concentration

182 ug/kg

6970 ug/kg

149 ug/kg

147 ug/kg

185 ug/kg

497 ug/kg

253 ug/kg

Fit

0

0
98

0

87

0

Qual Date Time: 11/261141914
J

AJ
J

NJ

J

NJ

J

The following Prep Methods were performed
Method Description

SW846 3541 Prep Method 3541 8270D BNA for Soil

The following Analytical Methods were performed
Method Description

I SW846 3541/8270D

Analyst Date Time Prep Batch

AXVI 11/25/14 1730 1439084

Analyst Comments
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Semi-Volatile Case Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0168

Method/Analysis Information

Analysis of Semivolatile Organic Compounds by Gas Chromatography/Mass
Procedure: Spectrometry

Analytical Method: SW846 3541/8270D

Prep Method: SW846 3541

Analytical Batch 1439085
Number:

Prep Batch Number 1439084

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8270D:

Sample ID Client ID
361900001 J1VIL2
361900002 J1VIL3
361900003 JIVIL8
361900004 J1V1L9
361900005 JIVIML
361900006 J1VIM2
361900007 JIVILO
361900008 JIVILl
361900009 J1VIL4
361900010 JIVIL5
361900011 J1V1L6
361900012 J1V1L7
361900013 JIVIMO
1203217572 MB for batch 1439084
1203217573 Laboratory Control Sample (LCS)

1203217574 361900001(J1V1L2) Matrix Spike (MS)

1203217575 361900001(J1V1L2) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-OA-E-009 REV# 34.
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Raw data reports are processed and reviewed by the analyst using the data analysis software package. False

positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the

Standard Data section of the data package. The various calibration mixes may not be calibrated using all of the

calibration levels. In addition, not all of the mixes are calibrated using the same levels.

Diphenylamine has now superseded N-Nitroso-diphenylamine on Quantitation Reports, Initial Calibration

Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Methodologies referenced

N-Nitroso-diphenylamine. However, as stated in EPA Methodology, "N-Nitroso-diphenylamine decomposes in

the gas chromatographic inlet and cannot be separated from Diphenylamine." Studies of these two compounds at

GEL, both independent of each other and together, showed that they not only co-elute, but also have similar

mass spectra. N-Nitroso-diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and

forms.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG) in this batch. A second

source initial calibration verification (ICV) was included in the standard section directly behind the initial

calibration.

CCV Requirements
All Calibration Verification Standards (CCV) did not meet the acceptance criteria as outlined in Method 8270D.

However, the method allows for a designated number of outliers dependent on the requested analyte list. This

SDG satisfied the 8270D outlier acceptance criteria. Detected concentrations of these analytes should be

considered as estimated.

Ouality Control (0C Information

Method Blank (MB) Statement
The MB analyzed with this SDG in this batch met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 361900001 (J1V1L2) was selected for analysis as the matrix spike and matrix spike duplicate.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
Multiple RPD values between the MS and MSD, 1203217574 (JIVIL2MS) and 1203217575 (JIV1L2MSD),

were not within the 0-30% limits. Please see the QC Summary/Spike Recovery Report for the specific analytes

and RPD values. These RPD failures are attributed to the large difference in the recovery values between analyte

pairs in the MS and MSD. The MS and MSD passed recoveries for all the analytes. The LCS passed recoveries

for all the analytes. The data are reported.

Internal Standard (ISTD) Acceptance
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: ) oo - -1~ DATA PACKAGE: ) /G

VALIDATOR: C-A LAB: DATE:

SDG:

ANALYSES PERF

SW-846 8260 SW-846 8260 W-846 8270 SW-846 8270
(TCLP) (TCLP)

SAMPLES/MATRIX

ANVtCO VU-3L 3XVIt~~ cjc..q V2IL-S

-,A~L -(VI L7 1 ( V (ZA- 41IV10tL1,4 L)yic 1411i

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?................................................................................. Y No /A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/M S tuning/performance check acceptable?................................................. . .. . .. .. .. .. .. .. .. .. .. .. ... . .. .. .. .. .. Yes /A

Initial calibrations acceptable? .............................................................. . .. .. . .. .. ... .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. Y es o /A

Continuing calibrations acceptable?........................................................................................................ Yes N N/A

Standards traceable?................................................................................................................................ Y es N o N /A

Standards expired?................................................................................................................................... Y es N o N /A

Calculation check acceptable?............................................................... . .. .. .. .. .. .. .. . .. .. .. .. ... . .. .. .. .. .. .. .. .. .. .. .. Y es N o /A

Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ............................................................................................ Yes No

Calibration blank results acceptable? (Levels D, E) ................................................................................ No /A

Laboratory blanks analyzed?....................................................... . .. .. .. .. .. .. .. . ... .. . .. .. .. .. .. .. .. .. .. . ... . .. .. .. .. .. . s No N/A

Laboratory blank results acceptable?................................................ .. .. .. .. . .. .. .. .. .. .. .. ... . .. .. .. .. .. .. . . .. .. .. .. .. No N/A

Field/trip blanks analyzed? (Levels C, D, E)........................................................................................... Yes No

Field/trip blank results acceptable? (Levels C, D, E) .............................................................................. Yes No

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No N/

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed?.............................. ... . .. .. .. .. .. .. .. .. .. .. . . . .. .. .. .. .. ... No N/A

Surrogate/system monitoring compound recoveries acceptable?..................................................... .... No N/A

Surrogates traceable? (Levels D, E) ........................................................................................................ .. N

Surrogates expired? (Levels D, E)........................................................................................................... No /A

M S/M SD samples analyzed?................................................................................................................ o N/A

M S/M SD results acceptable?................................................................................................................. Y

M S/M SD standards NIST traceable? (Levels D, E)................................................................................ Yes No

M S/M SD standards? (Levels D, E)...................................................................................................... s No N/

LCS/BSS samples analyzed?.............................................................................................................. ... Yes N/A

LCS/BSS results acceptable?................................................................................................................... No

Standards traceable? (Levels D, E).......................................................................................................... Yes N

Standards expired? (Levels D, E)............................................................................................................ Yes No

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No N/

Performance audit sample(s) analyzed? .................................................................................................. Ye N N/A

Performance audit sample results acceptable?......................................................................................... Yes N/

Comments: L4 C-

Ds .ML MN 2k M Xa,
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H-NF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/MSD samples analyzed?..... ............................. ............................................... Ye N/A
MS/MSD RPD values acceptable?...... ..................................................................................... Yes No

MS/MSD standards NIST traceable? (Levels D, E)................................................ .................... Yes N

MS/MSD standards expired? (Levels D, E) .................................................................................... Ye No /A

Field duplicate RPD values acceptable?.......................................... .Yes No pU

Field split RPD values acceptable?.............................................................................. ........... Yes N N/

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No N/

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyzed?................. .. ....................................................................................... Y es N N/A

lintem al standard areas acceptable? ............. .. . ............................. .............................................. Yes N N/A

Internal standard retention times acceptable?..................................................................................... Yes N N/A

Standards traceable?.......................................................................... . ........................................... Y es N N /A

Standards expired?................................. ........ ....... .. . ........... ................................................ Y es N /A

Transcription/calculation errors?.......... . .. .................................... ................................................ Yes N/A

Comments:

7. HOLDING TIMES (all levels)

Sam ples properly preserved?............................................................................................................... ... Y es N o N /A

Sample holding times acceptable?.............................. .................... ............................................. ..Yes No N/A

Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E)..................................Yes N

Compound quantitation acceptable? (Levels D, E) ..........................-----.-.. -------.---... No

Results reported for all requested analyses? YesNo.....................-- ------- . ... Yes No

Results supported in the raw data? (Levels D, E)........................ ............- -... (. N

Samples properly prepared? (Levels D, E)......................................... Yes No N/A

Laboratory properly identified and coded all TIC? (Levels D, E) No................................. N /A

Detection limits meet RDL? Ye.. .......................- -.--.----- -- --- - ---............ Ye N o

Transcription/calculation errors? (Levels D, E)......................................Yes N

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed?.................................---................................................ Yes No N/A

GPC check performed?........................... --... ------............................................... Yes No N/A

GPC check recoveries acceptable?............................ --............................. Yes No N/A

GPC calibration performed?....................................................................... Yes No N/A

GPC calibration check performed?.................................................Yes No N/A

GPC calibration check retention times acceptable?........................................ Yes No N/A

Check/calibration materials traceable? ...........................- Y--. ----. -- N-o-------N/A--- ..................... Yes No N/A

Check/calibration materials Expired?.......................... -- -- - -----.-----------------.-----------........... Yes No N/A

Analytical batch QC given similar cleanup? .............. .... ..--------............. ...................... Yes No N/

Transcription/Calculation Errors? ................................. .. ............. Yes No N/

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 361900 Clie

Parmname

Semi-Volatile-GC/MS
Batch 1439085

QC1203217573 LCS
1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methyl-4,6-dinitrophenol

2-Methylnaphthalene

2-Nitrophenol

3,3'-Dichlorobenzidine

3- and/or 4-Methylphenol

4-Bromophenylphenylether

4-Chloro-3-methylphenol

Report Date: December 1, 2014

nt SDG: XPO168 Project Description: RC-107 Soil

NOM Sample Qual QC Units RPD% REC%

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

J

992

939

906

967

987

986

942

869

386

1070

1000

946

990

716

949

948

1120

1110

974

985

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

59.6

56.5

54.5

58.1

59.3

59.3

56.6

52.2

23.2

64.4

60.4

56.9

59.5

43

57.1

57

67.4

66.4

58.5

59.2

Page 1 of 14

Range Anist Date Time

(370%-98%)

(39%/6-93%)

(39%-110/6)

(40%- 110%)

(41%-103%)

(36%-98%)

(350/-1100/o)

(350/-102%)

(22/-83%)

(43%-109%)

(410/-103%)

(39%-101%)

(38%-100%)

(330-103%)

(36%-,107%)

(350-106%)

(32/-1 11%)

(39%- 115%)

(42/o-1 10%)

(350-104%)

RMB 11/26/14 19:45
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Pann ae

Semi-Volatile-GC/MS
Batch 1439085

4-Chloroaniline

4-Chlorophenylphenylether

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Butylbenzylphthalate

Carbazole

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenzo(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Diphenylamine

Client SDG: XP0168

NO

1660

1660

1660

1660

1660

.1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

QC Summary
Project Description: RC-107 Soil Page 2 of 14

Sample Qual _Q Units RPD% REC% Range Anist Date Time

900

1060

950

957

988

977

1000

974

994

832

1010

1160

1120

1030

1090

1270

906

1080

1050

1040

1030

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

54.1

63.4

57.1

57.5

59.4

58.7

60.3

58.6

59.8

50

60.6

69.8

67.5

61.8

65.4

76

54.4

64.8

63

62.7

61.6

(320/106%)

(410/-104%)

(23/6- 114%)

(36/6-105%)

(380/-103%)

(430/1040%)

(46/-108%)

(450/-109%)

(42%- 11%)

(430/-115%)

(430/103%)

(370/107%)

(53%6-118%)

(470/107%)

(46/-112%)

(41%-110%)

(390/-128%)

(38/-104%)

(42%o-/109%)

(41%-105%)

(40/- 101%)

RMB 11/26/14 19:45

67
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Workorder: 361900

Parmname

Semi-Volatile-GC/MS
Batch 1439085

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodipropylainine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

bis(2-Chloro-1-methylethyl)ether

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl)phthalate

m-Nitroaniline

o-Cresol

o-Nitroaniline

GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil

NOM Sample Qual QC Units RPD% REC%

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1660

1040

989

962

983

807

956

883

1000

1030

958

1000

751

929

974

973

944

1010

994

1280

1040

960

1080

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

62.6

59.5

57.8

59.1

48.5

57.5

53.1

60.3

61.7

57.6

60.2

45.1

55.8

58.5

58.5

56.7

60.4

59.7

76.7

62.7

57.7

64.8

Page 3 of 14

Range AnIst Date Time

(44/-106%)

(39/- 102%)

(41/-108%)

(32/-104%)

(24%-84%)

(340/98%)

(45%- 115%)

(360/-98%)

(34/-106/%)

(38%-106%)

(35%-99%)

(3 1O/o-93%)

(43/-105%)

(38/-98%)

(33/6-99%)

(27/- 109%)

(37%-98%)

(35%-96%)

(4 1/-104%)

(32%- 113%)

(37/-97%)

(3 4%/-116%)

RMB 11/26/14 19:45

68
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Workorder: 361900

Parmname

Semi-Volatile-GC/MS
Batch 1439085

p-Nitroaniline

**2,4,6-Tribromophenol

**2-Fluorobiphenyl

**2-Fluorophenol

**Nitrobenzene-d5

**Phenol-d5

**p-TerphenyI-d14

QC1203217572 MB
1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methyl-4,6-dinitrophenol

2-Methylnaphthalene

GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil

NOM Sample Qual QC Units RPD% REC%

1660

3330

1660

3330

1660

3330

1660

1390

2110

960

1900

981

1880

995

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

9.99

99.9

99.9

9.99

83.8

63.3

57.7

57.1

59

56.6

59.8

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Page 4 of 14

Range AnIst Date Time

(35/6-150%)

(20%- 122%) RMB 11/26/14 19:45

(25/-100%)

(23/o- 107%)

(21/- 103%)

(25%-108%)

(3 1%-124%)

11/26/14 10:52

69
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder 361900

Parmname____

Semi-VoIstile-GC/MS
Batch 1439085

2-Nitrophenol

3,3'-Dichlorobenzidine

3- and/or 4-Methylphenol

4-Bromophenylphenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenylphenylether

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Butylbenzylphthalate

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil Page 5 of 14

NOM Sample iu QC Units RPD% REC% Range Anist Date Time

99.9

99.9

99.9

99.9

133

99.9

99.9

99.9

9.99

9.99

9.99

9.99

9,99

9.99

9.99

9.99

99.9

9.99

9.99

99.9

99.9

Carbazole

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

RMB 11/26/14 10:52ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

70
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname __ __

Semi-Volatile-GC/MS
Batch 1439085

Dibenzo(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Diphenylamine

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodipropylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

bis(2-Chloro-1-methylethyl)ether

bis(2-Chloroethoxy)methane

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil Page 6 of 14

NOM Sample Qual QC Units RPD% REC% Range AnIst Date Time

71

,age 68 of 281

RMB 11/26/14 10:52

9.99

99.9

99.9

99.9

99.9

9.99

9.99

99.9

99.9

99.9

99.9

9.99

99.9

99.9

9.99

99.9

99.9

9.99

99.9

9.99

99.9

99.9

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmoame

Semi-Volatile-GC/MS
Batch 1439085

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl)phthalate

m-Nitroaniline

o-Cresol

o-Nitroaniline

p-Nitroaniline

**2,4,6-Tribromophenol

**2-Fluorobiphenyl

**2-Fluorophenol

**Nitrobenzene-d5

**Phenol-d5

**p-Terphenyl-d14

QCl203217574 361900001 MS
1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

Client SDG: XP0168

NOM

QC Summary
Project Description: RC-107 Soil Page 7 of 14

QC Units RPD% REC% Ra Anst Date Time

U

U

U

U

U

U

3330

1670

3330

1670

3330

1670

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

102

102

102

102

102

102

102

102

102

102

99.9

99.9

99.9

99.9

110

99.9

1750

1090

1880

1060

1900

851

1180

1110

1050

1100

1120

1130

1030

1030

1000

1230

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

RMB 11/26/14 10:52

52.6

65.4

56.6

63.9

57

51.1

69.1

64.8

61.3

64.7

65.6

66.4

60.6

60.1

58.8

72.3

(20%-122%)

(250/-100%)

(23%No- 107%)

(2 1/6- 103%)

(25%-108%)

(310/-124%)

(25%-102%)

(25%-990/)

(24%-96%)

(240-97%)

(38%- 109%)

(320/-103%)

(3 1%- 103%)

(30%-109%)

(190/0-101%)

(360/-115%)

11/26/14 12:26

72
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parnname

Semi-Volatile-GC/MS
Batch 1439085

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methyl4,6-dinitrophenol

2-Methylnaphthalene

2-Nitrophenol

3,3'-Dichlorobenzidine

3- and/or 4-Methylphenol

4-Bromophenylphenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenylphenylether

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Client SDG: XP0168

NOM

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

QC Summary
Project Description: RC-107 Soil Page 8 of 14

Sample Qual QC Units RPD% REC% Range Anist Date Time

102

10.2

102

102

10.2

102

102

102

102

136

102

102

102

10.2

10.2

10.2

10.2

10.2

10.2

10.2

10.2

1170

1150

1070

1240

1070

1030

1310

1250

1220

1110

1110

1210

1290

1130

1180

1190

1210

1160

1160

1290

1140

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

68.7

67.1

62.5

72.7

62.9

60.3

76.7

73.2

71.4

65

65.1

71.1

75.8

65.9

69

69.7

71.2

67.9

67.8

75.4

66.8

(360/-107%) RMB 11/26/14 12:26

(27/-109%)

(28%- 108%)

(14%- 116%)

(23o-107%)

(240/-106%)

(280/-105%)

(32-/o123%)

(37%/'-1120%)

(32/6- 112%)

(27%- 100%)

(3 7%- 110%)

(12/o-128%)

(280/-102%)

(32/-103%)

(36/-104%)

(27/- 120%)

(31%/- 116%)

(30%- 119%)

(30%-109%)

(31/- 125%)

73
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

Workorder: 361900

Parnnam

Semi-Volatile-CC/MS
Batch 1439085

Butylbenzylphthalate

Carbazole

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenzo(a,h)anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Diphenylamine

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodipropylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Client SDG: XP0168

NOM Sample Oual

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

102

10.2

10.2

102

102

10.2

102

102

102

102

13.6

10.2

102

102

102

102

10.2

102

102

10.2

102

102

QC Summary
Project Description: RC-107 Soil

QC Units RPD%

1290

1390

1240

1390

1460

1310

1250

1260

1220

1240

1320

1170.

1230

1200

1010

1060

1280

1160

1140

1150

1090

1180

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ugkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

uglkg

ug/kg

ug/kg

ug/kg

ug/kg

Page 9 of 14

REC% Range Anist Date Time

75.4 (33/-121%)

81.6 (40/-133%) RMB 11/26/14 12:26

72.9 (33/,114%)

81.6 (42/6-119%)

85.8 (36%-115%)

77 (26/-128%)

73.2 (28/-o117%)

74.1 (40%-113%)

71.4 (38-o 1 10/6)

72.4 (34/111%)

76.3 (320/-115%)

68.3 (30 %-o115%)

72.3 (340-111%)

70.4 (24/,105%)

59.2 (l121%-106%)

62.2 (24/-102%)

74.9 (2 9 /6-117%)

67.8 (24/- 108%)

66.8 (23/-117%)

67.6 (21/- 107%)

63.8 (250/-104%)

69.2 (22/-108%)

74
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

Workorder: 361900 Client SDG: XP0168

Parmname NOM

Semi-Votatile-GCIMS
Batch 1439085

Phenanthrene 1710 U

bis(2-Chloro-l-methylethyl)ether

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl)phthalate

m-Nitroaniline

o-Cresol

o-Nitroaniline

p-Nitroaniline

**2,4,6-Tribromophenot

**2-Fluorobiphenyl

**2-Fluorophenol

**Nitrobenzene-d5

**Phenol-d5

**p-Terphenyl-d14

QC1203217575 361900001 MSD
1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

3410

1710

3410

1710

3410

1710

1710

1710

1710

1710

1710

U

U

U

U

U

QC Summary
Project Description: RC-107 Soil Page 10 of 14

SampleQu!l___QC__ Units RPD% REC% Range AnIst Date Time

10.2

102

13.0

102

102

102

102

102

102

113

102

1470

816

1540

804

1540

651

102

102

102

102

102

1180

1090

1110

1060

1130

1090

1390

1210

1060

1230

1620

2440

1140

2220

1090

2080

1090

931

831

794

829

809

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

69 (2/8%- 119%)

64 (28%-108%) RM1B 11/26/14 12:26

64 (25/o-119%)

62.1 (25%-105%)

66.1 (27/-104%)

64.1 (25/o-102%)

81.7 (33%-124%)

70.8 (31%- 110%)

62.3 (27/- 105%)

72.1 (37%- 114%)

95.1 (36%- 141%)

71.5 (20%-122%)

66.5 (25%-100%)

65 (230/-107%)

64.1 (21/-103%)

60.8 (25-/o108%)

63.6 (31/- 124%)

23.5

28.4

27.4

28.5

32.3*

54.5

48.7

46.5

48.6

47.4

(00/-30%)

(0%-30%)

(0%-30%)

(0/6-30%)

(00/-30%)

11/26/14 12:57

75
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parnname

Semi-Volatile-GC/MS
Batch 1439085

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methyl-4,6-dinitrophenol

2-Methylnaphthalene

2-Nitrophenol

3,3'-Dichlorobenzidine

3- and/or 4-Methylphenol

4-Bromophenylphenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenylphenylether

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil Page 11 of 14

NOM Sample Qual QC Units RPD% REC% Range Anist Date Time

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

1710

102

102

102

102 J

102

102

10.2

102

102

10.2

102

102

102

102

136

102

102

102

10.2

10.2

1710 U 10.2

824

846

796

373

867

834

855

796

660

842

814

944

916

854

842

836

922

836

818

877

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

31.7*

20.1

25.2

91.6*

34.8*

33.6*

29.0

29.0

61.2*

24.1

23.4

32.5*

30.8*

35.2*

27.3

28.3

27.3

42.9*

31.6*

29.2

48.2

49.5

46.6

21.8

50.8

48.9

50.1

46.6

38.6

49.3

47.7

55.3

53.6

50

49.3

49

54

49

47.9

51.4

(0/6-30%) RMB 11/26/14 12:57

(0%-30%)

(00/6-30%)

(00/-30%)

(00%30%)

(0-/30%)

(00/-30%)

(00/-30%)

(0-/0-30%)

(0%-30%)

(00/-30%)

(00/-30%)

(0/6-30%)

(0-/30%)

(00/30%)

(00/30%)

(0-/30%)

(0%-30%)

(00/-30%)

(00/-30%)

842 ug/kg 34.3* 49.3 (0%/o-30%)

76
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

Workorder: 361900

Parmname

Semi-Volatile-GC/MS
Batch 1439085

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Butylbenzylphthalate

Carbazole

Chrysene

Di-n-butylphthalate

Di-n-octylphthalate

Dibenzo(,h)anthracene

Dibenzofuran

Diethyfphthalate

Dimethylphthalate

Diphenylamine

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Client SDG: XP0168

NOM Sampl

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 J

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

QC Summary
Project Description: RC-107 Soil Page 12 of 14

e2Q!!L QC Units RPD% REC% Range Antst Date Time

10.2

10.2

10.2

10.2

10.2

102

10.2

10.2

102

102

10.2

102

102

102

102

13.6

10.2

102

102

102

102

10.2

843

817

845

736

853

844

971

871

981

1080

770

927

909

894

890

931

844

843

926

885

817

738

ug/kg 36.2* 49.3

ug/kg 34.6* 47.8

ug/kg 31.3* 49.5

ug/kg 54.4* 43.1

ug/kg 28.8 49.9

ug/kg 41.6* 49.4

ug/kg 35.6* 56.9

ug/kg 35.3* 51

ug/kg 34.7* 57.4

ug/kg 30.6* 63

ug/kg 52.3* 45.1

ug/kg 29.7 54.3

ug/kg 32.8* 53.2

ug/kg 30.8* 52.3

ug/kg 32.5* 52.1

ug/kg 34.2* 53.7

ug/kg 32.0* 49.4

uglkg 37.7* 49.3

ug/kg 25.9 54.2

ug/kg 13.3 51.8

ug/kg 26.1 47.8

ug/kg 53.6* 43.2

(0-/30%)

(0/-30%) RMB 11/26/14 12:57

(0%-30%)

(0-/30%)

(0/,30%)

(00/-30%)

(0/-30%)

(0/-30%)

(0/6-30%)

(0%-30%)

(0/-30%)

(0/-30%)

(0/-30%)

(0/-,30%)

(0/-30%)

(0/6-30%)

(0-/30%)

(0%30%)

(0/-30%)

(0%-30%)

(0%-30%)

(0%-30%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

Workorder: 361900

Parmname

Semi-Volatile-GC/MS
Batch 1439085

Isophorone

N-Nitrosodipropylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

bis(2-Chloro- 1-methylethyl)ether

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl) ether

bis(2-Ethylhexyl)phthalate

m-Nitroaniline

o-Cresol

o-Nitroaniline

p-Nitroaniline

**2,4,6-Tribromophenol

**2-Fluorobiphenyl

**2-Fluorophenol

**Nitrobenzene-d5

**Phenol-d5

**p-Terphenyl-d14

Client SDG: XP0168

NOM

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 J

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

1710 U

3420

1710

3420

1710

3420

1710

QC Summary
Project Description: RC-107 Soil Page 13 of 14

Sample Qual QC Units RPD% REC% Range Anist Date Time

102

102

10.2

102

102

10.2

102

13.0

102

102

102

102

102

102

113

102

1470

816

1540

804

1540

651

890

836

845

872

765

819

810

707

792

876

806

969

878

805

910

1180

1690

809

1650

871

1540

687

ug/kg 26.1 52.1 (0%0/,30%)

ug/kg 30.8* 48.9 (0%-30%) RMB 11/26/14 12:57

ug/kg 30.9* 49.5 (0/- 30%)

ug/kg 22.2 51.1 (00/-30%)

ug/kg 42.6* 44.8 (0/-30%)

ug/kg 35.9* 48 (00/-30%)

ug/kg 29.6 47.5 (0/6-30%)

ug/kg 44.1* 40.6 (0/6-30%)

ug/kg 28.8 46.4 (00/-30%)

ug/kg 25.1 51.3 (0%-30%)

ug/kg 30.2* 47.2 (00/-30%)

ug/kg 36.0* 56.7 (0%-30%)

ug/kg 31.7* 51.4 (0%30/6)

ug/kg 27.6 47.1 (0/o-30%)

ug/kg 30.0 53.3 (0%30%)

ug/kg 32.0* 68.8 (00/-30%)

ug/kg 49.5 (20/-122%)

ug/kg 47.4 (25/0-100%)

ug/kg 48.2 (230/-107%)

ug/kg 51 (21/-103%)

ug/kg 45 (25/6-108%)

ug/kg 40.2 (31/- 124%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 361900 Client SDG: XP0168 Project Description: RC-107 Soil Page 14 of 14

Parmuame NOM Sample Qual 0C Units RID% REC% Range AnIst Date Time

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GCMS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate).Value is estimated
P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DJP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the

RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 30 March 2015
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-H Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 100-

H-28
Subject: Radiochemistry - Data Package No. XP0168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0168
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
JiV1LO 11/24/14 Soil C See note 1
JIViLI 11/24/14 Soil C See note 1
JIV1L2 11/20/14 Soil C See note 1
J1V1L3 11/20/14 Soil C See note 1
J1V1L4 11/24/14 Soil C See note 1
J1V1L5 11/24/14 Soil C See note 1
J1V1L6 11/24/14 Soil C See note 1
J1V1L7 11/24/14 Soil C See note I
J1V1L8 11/20/14 Soil C See note 1
J1V1L9 11/20/14 Soil C See note 1
JiViMO 11/20/14 Soil C See note 1
JMViMi 11/20/14 Soil C See note 1
J1V1M2 11/20/14 Soil C See note 1

1 - Nickel-63, carbon-14 and gamma spectroscopy.

Data validation was conducted in accordance with the Washington Closure Hanford
Incorporated (WCH) validation statement of work and the 100 Area Remedial Action
Sampling and Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through
6 provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

1



DATA QUALITY PARAMETERS

. Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity of
the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

- Preparation (Method) Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results indicate

the presence of an analyte above the minimum detectable activity (MDA), the following
qualifiers are applied: All positive sample results less than five times the highest blank

concentration are qualified as estimates and flagged "J"; sample results below the MDA

are qualified as undetected and flagged "U"; sample results above the MDA and greater

than five times the highest blank concentration are not qualified.

All laboratory blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

- Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS and

matrix spike (MS) recovery range is 70-130%. In addition, samples may be spiked with

a radiochemical tracer to assist in isolating the radioisotope of interest with the yield of

the tracer being used in calculating sample activity. The acceptable range for tracer

recovery is 20% to 105%. Spike sample results outside the above ranges result in

associated sample results being qualified as estimates, or not qualified, depending on
the activity of the individual sample. Results are rejected for LCS/BSS recoveries of

less than 30% and tracer recoveries of less than 20%, and tracer recoveries of greater

than 115% for detected results.

All accuracy results were acceptable.

2



Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of duplicate matrix spike analyses performed on a sample in the analytical
batch. Precision may alternatively be assessed using unspiked duplicate analyses
performed on a sample in the analytical batch. If both sample and replicate activities
(concentrations) are greater than five times the contract required detection limit (CR DL)
and the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than or
equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates (J1V1L8/J1V1M2) were submitted for analysis. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are acceptable.

- Detection Levels

Reported analytical detection levels for undetected analytes are compared against the
remaining waste sites RQLs to ensure that laboratory detection levels meet the required
criteria. Fifteen analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required. All other analytes met the RQL.

- Completeness

Data package No. XP0168 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected above
the minimum detectable activity (MDA) in the sample. The value reported is
the sample result corrected for sample dilution and moisture content by the
laboratory. The data is usable for decision making purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the sample.
Due to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision making
purposes.

J - (ndicates the compound or anafyte was ana(yzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

6



Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OFI
ELR

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Annotated Laboratory Reports
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Joan KessnOf
Washington Closure Hanford
2620 Fermi Avenue
Richland, WA 99354

SAF: RC-107 Final Report of Analysis

SOG: XP0168 Page: 4 of 8

Work Order: 14-11131 
12/9/2014

Date Reoelved: 11/25/2014
matrix* soil

SOMPI "kDate

Number §jMRpj1 QC Type Anallned

JiViM1 14-11131-08 11/27/2014
11/28/2014
11/26/2014
1112612014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/28/2014
12/2/2014

J1V1M2 14-11131-09 11/27/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/2612014
11/2612014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
12/2/2014

MeOwd Nam CAS Numer

C14-CHEM-LSC
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMAGS
GAMMAGS
GAMMA:GS
GAWA GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA GS
GAVMAGS
N163_LSC

C14_CHEMLSC
GAMMA GS
GAMMAGS
GAMMA GS
GAMMA.GS
GAMMAGS
GAMMAGS
GAMMA-GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAG Q
GAMMA GS
GAMMAGS
GAMMA GS
GAMMAGS
GAMMA GS
N163_LSC

14762-75-5
14391-65-2
14896-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14683-23-9
15585-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
15067-28-4
15066-10-8
14913-50-9
15117-96-1
1398137-8

14762-75-5
14391-65-2
14596-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14663-23-9
15585-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
15067-28-4
15065-10-8
1491380-5"
15117-96-1
13981-374

Isotope

Carbon-14
Silver-108m
Arericium-241
Barium-133
Bismuth-214
Cobalt-60
Cesium-137
Europium-152
Europium-154
Europium-155
Potasslum-40
Protacoinium-234m
Lead-212
Lead-214
Thorium-234
Thaflium-208
Uranlum-235
Nikel-63

Carbon-14
Silver-108m
Americium-2411
Barium-133
Bismuth-214
Cobat-SO
Cesium-137
Europium-152
Europium-154
Europium-155
Potassium-40
Protactinium-234m
Lead-212
Lead-214
Thorium-234
Thalum-208
Uranlum-235
NicKel-63

2-Siam 11al
Countifn Prooaoated

R"Ult Efrror Uncertainty MDA Qui

0.27
0.001
0,018
-0,005
0.542

-0.030
-0.003
-0.009
0.052
0.143

14427
-0.018
0.634
0.552
0.956
0.586

-0.006
1.390

-0.043
-0.026
-0.014
0.655
0.038

-0.041
0.048
0.088
0.127

13.806
3.231
0.633
0.557
1.364
0.594
0.075
1.716

0.02
0.06
0.02
0.09
0.05
0.04
0.22

.12
0.12
2.00
4.15
0100.10
0.61

0.15
0.24
1.34

0.61
0.050.06

0 02
Oil4

0.04

0,16
0,10
0.12
1.773,78

0.100.10

1.04
0.16
0.24
1 47

0.59
0.020.08

0.02
0.09
0.05
0.04
0.22
0.12
0.12
2.13
4.15
0.10
0.10
0.61
0.15
0.24
1.34

0.61
0.05
0.06
0.02
0.12
0.04
0.04
0.16
0.10
0,12
1.90
3.78
0.10
0.10
1.04
0,16
0.24
1.47

0.04
0.10
0.06
0.15
0.06
0,06
0.16
0.08
0.14
1.46
6.22
0.17
0.19
1.00
0.20
0.32
224

1.03
0.04
0,090.06

019
0.05
0.05
0.15
0.08
0.12
0.64
6.47
015
0.16
1.72
0.22
0.32
2.44

lifNer UL63f

U pCVg
U pCi/g
U pCVg
U pCi/g

pCi/g
U pCi/g
U pCi/g
U pCi/g

pCi/g
U pCl/g

pCilg
pCl/gU pCi/g
pCt/g

U pCi/gU pcilg

U pCi/g
U pCi/g
U pCi/g
U pCitg

pCi/a
U pCilgU pCi/g

U pCilg
U PCi/8

pCi'g

pCiV

pCL'g
U pC19pCi/g

pC/g
U pCV9pC~g

U pCrLg
U pCIg

EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD OAK RIDGE, TN 57830 865/481-0685 FAX 865/483-4621
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Joan Kessner
Washington Cloure Hanford
2620 Fermi Avenue
Richtand, WA 99354

SAF RC-107 Final RepcA of Anakysis
Page: 5 of 8

SDG: XPOI68 12/912014
Work Order- 14-11131

Date ReceIved: 11/2512014
Matrx Sol

Metbhd NAm9 CAS Numbersample L D
Nu mb sampwmi QC Type Ariayzd

JIV1L0 14-11131-10 11/27/2014
11/26/2014
11/2612014
11/2612014
11/26/2014
11/26/2014
11/2612014
11126/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
12/22014

J1VILI 14-11131-11 11/27/2014
11/26/2014
11/26/2014
11126/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
12/2/2014

C14_CHEMLSC
GAMMAGS
GAMMA-GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA.GS
GAMMAGS
GAMMAJGS
GAJMAGS
N163_LSC

C14 CHEM LSC
GAMMA-GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA.jGS
GAMMAGS
GAMAAGS
GAMMAGS
GAMMAGS
GAMMA_G.S
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAAGS
GAMMA_GS
NI63_LSC

14762-75-5
14391-65-2
14596-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14683-23-9
15565-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
15087-284
15065-106
14913-50-9
15117-98-1
13981-37-8

14762-75-5
14391-65-2
14598-10-2
13981-41-4
14733-03-0
1019840-0
10045-97-3
1468S-23-9
15585-10-1
14391-1-3
13966-00-2
15100-28-4
15092-94-1
15067-284
15065-10-
14913-50-9
15117-96-1
13981-37-8

Carbon-14
Silver-108m
Amencium-241
Barium-133
Bismuth-214
Cobaft-60
Cesium-37
Europium-152
Europium-154
Europium-155
Potassium-40
Protaclinium-234m
Lead-212
Lead-214
Thorium-234
ThalNum-208
Uranium-235
Nickel63

Carbon-14
Silver-I 0m
Amencium-241
Barium-133
Bismuth-214
Cobalt-60
Cesium-137
Europium-152
Europium-154
Europium-i55
Potasstum-40
Pfolacinium-234m
Lead-212
Lead-214
Thorium-234
Thalhum-208
Uranium-235
Nickel-63

2-sigm5
Counting

Emy-1 5riT r

035-0.003

-0.073
-0,049
0.637

-0.005
0.012

-0.050
0.070
0.085

16.256
17.834
0.605
0.644
0.940
0.770
0,226
1.156

076-0-023

0.049-0010

0.592
0.020
0.001
0.204
0.136
0.161

16.506
6.234
1.0650.6-59
0.001

0.794
-0.022
1.326

Co

(REBERLINE
S E R V I C E:5

EBERLINE ANALYTICAL CORPORATION
601 SCAR9ORO ROAD OAK RIDGE, TN 37830 865/481-0683 FAX 865/483-4621

T~otal_
Prowagated
Unefinty

0.54
0.03
0.12
0.11
0.14
0.06
0.05
0.38
0.17
0.13
2.11
8.37
0.12
0.11
1.07
0.14
0.24
1.39

0.53
U,3

0.12
0.11
0.14
0.06
0.05
0.38
0.170,13

1.93
8.32
0.11
0.10
1.07
0.13
0.24
1.39

MDA

0.90
0.06
0.14
0.11
0.22
0.08
0.07
0.20
0.10
0.16
0.73

12.60
0.19
0.31
1.43
0.18
0.40
2.33

0.10

0.14
0.19
0.29
0.12
0.12
0.30
0.15
0.26
1.00
6.57
0.28
0.31
1.42
0.07
0.63
2.47

4ab
QU

U
U
U

U1

U
U
U
U
U

Anow

pCi/g

pC&/g
pC'/g

pC.'/g

pCVg
pCig
pCVg
pCVg
pC/g

pCi/gpCVg
pCVg
pCVg
pCwgpC-VQ

pCL'g
pCV/
pCVg

pcL'9

pCg
pCVg
pCi/g

pCi/g
pCi/g
pCV9
pCilg
pCVg
pCVg
pCi/9
pCVg
pCg9

pCVg

U

U
U

U
U
U
U

U
U
U
U
U

U

U
U
U

0.09

0.090.04

0.20
0.09
0.05
0.46
0.27
0.16
265
5.48
0.22
0.19
0.93
0.23
0.41
1 .47

0.0
0.09
0.04

0.20
0.09
0 05
0.48
0.27
0,16
2.79
5.49
0 23
0.19
0.93
0.24
0.41
1.47



Joan Kessner
WashIgton Closure Hanford
2620 Fermi Avenue
Richland, WA 99354

t r Sqm D QC Type An bd

JI1VIL4 14-11131-12 11/27/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11126/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
1126/2014
11/26/2014
11/26/2014
11/26/2014
12/2/2014

I) J1VIL5 14-11131-13 11/27/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11(26/2014
11/28/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
1126/2014
11/26/2014
11126/2014
11/26/2014
12/2/2014

SAF: RC-107 Final Report of Anatysis
SDG: XP0168 Page: 6 of 8

Work Order: 14-11131 12/9/2014

Date Reoeived: 11/25/2014
Ma5tx. $oi

1111#thd Name CAS Number

C14_CHEM_LSC
GAMMAjGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA GS
GAMMA:GS
GAMMAkGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
NI63-LSC

C14_CHEM LSC
GAMMAGS
GAMMAGS
GAMMA_GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA _GS
GAMMA_GS
GAMMAGS
GAMMALGS
GAMMAGS
N163_LSC

14762-78-5
14391-65-2
14596-10-2
13981414
14733-03-0
10198-40-0
10045-97-3
14883-23-9
15585-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-9-1
13981-37-8

14782-75-5
14391-65-2
14596-10-2
13981-41-4
14733-03-0
1019840-0
10045-974
14683-23-9
15565-10-1
14391-16-3
13966-00-2
15100-26-4
15092-94-1
15067-264"
15065-10-8
14913-50-9
15117-96-1
13981-37-8

Isotope

Carbon-14
Slver-e108m
Americium-241
Barium-133
Bismuth-214
Cobalt-60
CesIum- 137
Europium-152
Europlum-154
Europium-155
PotasSium-40
Protactnlum-234m
Lead-212
Lead-214
Thorium-234
Thallium-208
Uranium-235
Nickel-63

Carbon-14
S&ver-108m
Americlum-241
Banium-133
Bismuth-214
Cobaft-60
Ceslum-137
Eurmplum-152
Europlum-154
Europium-155
Potassium40
Protactinium-234m
Lead-212
Lead-214
Thorium-234
Tha~lum-208
Uranturn-235
Nickel-63

2-sigma .TOWa

Countina Prvp#91t2d Lab Analysis
Result E Unetny D utr .!1

0.55 0.91 ifl U pCk

0.532
-0.096
-0.0740.009

0.563
0.029

-0.004
0.149

-0.065
-0.034
15.403

2.786
0.737
0.520
1.256
0.634

-0,037
1176

0.326
0.002
0.049

-0.044
0.605
0.050
0.014

-04021
0,047
0.010

16.523
2.071
1.090
0.609
0.791
0.790

-0,045
0,076

0.05

0.10
0.02
0.10
0.04
0.01
0.16
0.110.12

1.73
2560.09
0.09

0.92
0.130.25
1.41

0.62

0.020.07
0.06
0.11

0.040.04
0.23
0.11

0.13
2.10
4.030.16

0.09
0,63
0.16
0.28
1,08

0.05

0.10
0-02
0.100.04

0.01
0.16
0.11
0.12
1.90
2.57
0.10
0.10
0.92
0.14
0.25
1.41

0620.02

0.07
0.06
0.11
0.04
0.04
0.23
0.11
0.13
2.26
4.03
0.16
0.10
0.64
0.16
0.28
0oe

0.04

0.120.06

0.11
fj060.05

0.15
0.08
0.13
0.78
4.11
0.15
0.14
1.25
0.25
0.32
237

1.04

0.11
0,06
0.15
0-05
0.07

0.090.15

0.87
6.56
0.17
0.30
1.02
0.19
0.3e
1.64

U pCVg
U pCiVg
U pCi/g

U pCi'g

U pCi/gU pCitg
U pCi/g
U pCi/g

U pC4rg

U pCi/g

pCi/g
pCL/g
pCl/g
pCiLgU PC/9

U paig
U Poi/g

U
U
U

U

U
U
U
U

U

U

U
U

pCVgpCl/g
pCidg
pCdlg
pC1/g
pCLIg
pCi/g

pCi/g
pCi/g
pCl/g
pC&/Q
pCI/g

pC&'g

pC~fg

/~~- 3 2o~

SE B ER L-I N-E
S ERVIC E-S

EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD OAK RIDGE, TN 37830 86/481-0683 FAX 865/485-4621



Joan Kessner
Washington Closure Hanford
2620 Fermi Avenue
Richland, WA 99354

Final Repor o AWatysiS
SAF: RC-107 Pe: 7 of 8
SDG: XP0168 19214

Work Order 14-11131

Date Received. 11(2512014
Imblot soil

2-31ama Toldt
coundno Pmelaud La!2

9 t E noraI2 MQIsot00$0m~ LabL Q
NUbr Sample ID Q TMo Analyed

JIVIL6 14-11131-14 11/27/2014
11(26/2014
11/2612014
1112612014
11/2512014
11/2512014
11126/2014
11/25/2014
11/26/2014
1112612014
1112612014
11/2812014
11/26/2014
11126/2014
11/26/2014
1126/2014
11/26/2014
12/2/2014

J1V1L7 14-11131-15 11127/2014
11/25(2014
11/25/2014
11/28/2014
11/28/2014
11126/2014
11125/2014
11/26/2014
11126/2014
11/2612014
11/26/2014
11/28/2014
11126/2014
11/26/2014
11/26/2014
11/25/2014
11/26/2014
1212/2014

C14_CHEM-LSC
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAkGS
GARMAGS
GAMMA-GS
GAMM.AGS
GAMMAGS
GAMMA,_GS
GAMMAGS
GA*4AGS
GAMMAGS
GAAMAGS
GAMMA_GS
GAMMAGS
N163_LSC

C14_CHEMLSC
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA_GS
GAWMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA_GS
GAMMA.GS
GAMMAQS
GAMMA GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA_GS
N163_LSC

14762-75-5
14391-48-2
14596-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14683-23-9
15588-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
1507-28-4
1065-10-8
14913-60-9
15117-96-1
13981-37-8

14762-75-5
14391-65-2
14596-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14683-23-9
15585-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-98-1
1398147-8

Carbon-14
Silver-1oa8m
Arneriium-241
Barium-133

Bismuth-214
Cobalt-80
Ceslum-137
Europium-152
Europium-154
Europium-155
Potassium-40
Protactnium-234m
Lead-212
Lead-214
Thodum-234
Thalilum-208
Uraniun-235
Nke-63

Car4on-14
S*VWrn08M
AmericuNl241
Barium-133
Bismuth-214
Cobat-60
Cesim-137
Europlum-M152
Europium-154
Europium-155
Potassum-40
Protacnitum-234m
Lead-212
Lead-214
Thowun-234
Thallium-208
Uraniu-n235
Nicke-63

0.074
-0.006

-0.127
0.027
0.678

-0.012
-0.005

0.134
-0.001
0.129

14.645
3.449
0.901
0.648
0.418
0.80

0.824

0.4

0.007

0.579

0 "

0.038
0.233
0.015
-0.027

16.556

0.666
0.620
0.589
0.971
0.117
0.372

0.5e
0.04
0,12
0.04
0.11
0.05
0.05
0.34
0.11
013
1.77
5.12
0.12
0.12
1.11
0.14
0.24
1.47

0.69
0.02

0.07
0,02
0.09
0.05
0.03
0.18
0.11
0.12
1.99
3.69
0.10
0.11
0.60
0.16
025
1.32

0.04
0.12
0.04
0.11
0.05
0.05
0.34
0.11
0.13
1.93
5.12
0.13
0.121.11
0.15
0.24
1.46

0.59
0.02
0.07
0.02

0.09
0.05
0.03
0.18
0,11
0.12
2.15
3.89
0.10
0.11
0.60

-0.17
0.25
1.32

0.95
0.06
0.15
0.11

0.07
0.06

0.20
0.10
0.16
0.41

0.210 18

1.45
0.09
0.38
2.49

1.00
0.04

0.10
0.07
0.24
0.05
0.06
0.16
0.08
013
0.84
5.91
0.17
0.16
0.99
0.22
0.34
2.25

,//< 334/r

E BE RL-INE
S E R V I C E:S

EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD OAK RIDGE, TN 37830 865/481-0683 FAX 865/483-4621

gnu

PCi/g
pCkg
pCilg
pCdlg
pCI/9
pCl/g

pCi/g
pCVg
pC~gpCvg
pCW
PCVQ

pCUg
pCig

PG~g
pCWg
pCi/gPU~G
pCV9

pCi/9

pCVQ
pCVi
pCV0PCON
pCg
pCV9
pCVV
pCVg
pCi/V

pCVg
pCi/9

pCifg
pCVg

pCV2

pCL~g

pCNg
pCI/u



Joan Kessner
Washington Closure Hanford
2620 Fermi Avenue
Rictriand, WA 99354

Final Report of AnaiysisSAF: RC-107 Page: 8 of 8
SDG: XPO18B 1219/214

Work Order 14-111131

Date Received: 11/25/2014
Matrbr. Soil

2-Slama Total
CountinKg Proplg2_'4d

Rua Eror UngqcetstN MQ Q~
Numrnb sampl 10 QC Type Ana ed

JiV1MO 14-11131-16 11/27/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/28/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/28/2014
11/26/2014
11/26/2014
12/2/2014

J1V1M0
JIVIL2

C14_CHEM_LSC
GAMMAGS
GAMMA_GS
GAMMA GS
GAMMA_GS
GAMMAGS
GAMMA_GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA-GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMAGS
N163_LSC

14-11131-17 MS 11/27/2014 C14_CHEMLSC
14-11131-17 MS 12/2/2014 N163_LSC

14762-75-
14391-65-2
14596-10-2
1398141-4
14733-03-0
1019840-0
10045-97-3
14683-23-9
15585-10-1
14391-16-3
13966-00-2
15100-284
15092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-96-1
13981-37-8

Iso
Carbon-14
Silver-108m
Americiur-241

Wauium-133
Bismuth-214
Cobalt-60
Ceslum- 137
Europium-1 52
Europium-154
EurOum-155
Potasslum40
Protactinium-234m
Lead-212
Lead-214
Thoium-234
Thallium-208

Uranium-235
Nickel-63

14762-75-5 Carbon-14
13981-37-8 Nickel-63

0,595
-0.010
-0.049
-0.116
0.577
0.018
0.008
0.157
0.095
0,035

16.831
0.801
0.86e
0.591
1.202
0.882
0.086
3.939

264 065
207T.907

0.02

0.13
0.07
0.13
0.07
0.05
0.30
0.16
0.13
2.08
5.47
0.11
0-10
1,12
0.17
0.25
1.44

0 13
0.07
0.13
0.07

0.05
0 30
0.16
0.13
2.25
5.47
0.12
0.11
1.12
0 17
0.25
1.46

0.07
0.16

0.11
0.20
0.09
0.08
0.19
0.100.17
1.19
8.70
0.19
0,15
1.52
0.04
0.41
2,33

2.65 36.86 1.02
12.06 122.77 2.60

E E1RLI-N E EBERLINE ANALYTICAL CORPORATION
SERVCE 5 601 SCARBORo ROAD OAK RIDGE, TN 37830 865/481-0683 FAx 865/483-4621

~1
?najfris

pCi/9

pCi/g
PCl/g
p~lg
pClg
pCl/g
pCr/g
pCi/g
pCI/g

pCWg
pCL/g

pCi/g

pcV9
pCVg

pCtUg

pCifg

pCi/g

pC~g

Method Name CA$ NkuMbWr



Joan Kessner
Washington Closure Hanford
2820 Fermi Avenue
Richland. WA 99354

SAF: RC-107 Final RepoW1 of Analysis
SOG: RCO107 Page: 3 of 8

Work Order 14-11131 
12/9/2014

Date Received: 11/25/2014
Matrix: S61

2-sigma N9A L

oESU E.5 Un

J1VILS

J1V1L9

14-11131-06

14-11131-07

11/27/2014 C14CHEMLSC
11/26/2014 GAMMAGS
11/26/2014 GAMMAGS
11/28/2014 GAMMAGS
11/26/2014 GAMMAGS
11/26/2014 GAMMA GS
11/26/2014 GAMMA^GS
11/26/2014 GAMMA.GS
11/26/2014 GAMMAGS
11/26/2014 GAMMA.GS
11/28/2014 GAMMA-GS
11/28/2014 GAMMAGS
11/28/2014 GAMMAGS
11/26/2014 GAMMAGS
11/28/2014 GAMMAGS
11/26/2014 GAMMA-GS
11/26/2014 GAMMAGS
12/2/2014 N163_LSC

11/27/2014 C14_CHEMLSC
11/28/2014 GAMMA_GS
11126/2014 GAMMA_GS
11/28/2014 GAMMA..GS
11/28/2014 GAMMA_GS
11/26/2014 GAMMAGS
11/26/2014 GAMMAGS
11128/2014 GAMMA-GS
11/28/2014 GAMMAGS
11/26/2014 GAMMAGS
11/28/2014 GAMMAGS
11/28/2014 GAMMAG$
1112612014 GAMMA GS
11/26/2014 GAMMA.GS
11/28/2014 GAMMA.GS
11128/2014 GAMMAGS
11/28/2014 GAMMA-GS
12/2/2014 NI63_LSC

14762-75-5
14391-65-2
14598-10-2
13981-41-4
14733-03-0
1019840-0
10045-97-3
14883-23-9
15585-10-1
14391-16-3
13968-02
15100-28-4
15092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-96-1
13981-7-8

14762-75-5
14391-85-2
14596-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14883-23-9
15565-10-1
14391-16-3
1396&00-2
15100-28-4
15092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-96-1
13981-37-8

Carbor-14
Slve-1 8m

Amecium-241
Barum-133
Bismuth-214
Cobaft-80
Cesium-137
Europium-152
Europium-154
Europiurl-155
Potassum-40
Protactinium-234m
Lead-212
Lead-214
Thorium-234
Thafiam-206
Uranium-235
Nickel-63

Carbon-14
Silvet-108m
Amercium-241
Barlum-133
Bismuth-214
Cobalt-60
Cesium-137
Europium-152
Europium-154
Europium-155
Potassiurn-40
Protectinlum-234m
Lead-212
Lead-214
Thbmm234
Thalium-208
Uranium-235
Nickel-63

0 253
0.007
0,015
0.004
0,625
-0.069
-0.022
-0-261
0.062
-0.198
16.031
7.463
0-641
0.740
1 068
0.871
0.235
0.653

0.239

-0.080
40112
0,002
0.645
0.005
40.001

-0.026
-0.030
0.084

16.626
2.268
0.811
0.695
1.079
0.681
0.083
1.006

0.55
0,09
0.09

0.03
0.18
0,10

0.08
0.52
0,22
0.19

2.72
8.35
o 21

018
0 90
0.21

0 41
133

0.80
0.05
0.11
0.02

0.10
0.04
0.03
0.21

1.82
3.88
0.10
0.09
0.98
0.15
0.26
1.21

009
0.09
0.03

0.17
0.10
0.08
0,52
0.22
0.19
Z.84
8.36
0.21
0.16
0.90
0,21
041

0.60
0.05

0.11
0.02
0.11
0,04
003
0,21
0.11

0.13
2,01
3,88
0.11
0,09
0,96

0.26
1-21

E E RLIN E EBERLINE ANALYTICAL CORPORATION
SERVic E 601 SCARBORO ROAD OAK RIDGE, TN 37830 865/481-0683 FAX 865/483-4621

C-k

Lab ARN&

U pCl/g
U PC/9

pCilg
U pCVg
U pCi/g
U pCilg
U pCilg
U pCiVgpCt/g
U pcl9

pC~g
pCI/g

U pC1/g
pCito

U pCVg
U p01/9

U p01/9

0,10
0.14

0.20
0.56
0,13
0.13
0,30
0.18
0.21
1,43

14.32
0,32
0-28
1.420.07

0.65
2.26

1.02
0.04

0.12
0.05
0.04
0.05
0.05
016
0,08
0.14
0.67
6.17
0.18
0,14

1.28

0.19
0.34
Z03

U
U
U

U
U
U
U
U

U

U

U

U

pCl/9
pCl/g
pC1/g
pC1/g
pCilg
pCiLg

pCilg

pCVg
pC1/g
pC1/g
pCilgPCV9

pCVg

pC1/g



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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EBERLINE ANALYTICAL CORPORATION
601 SCARBORO ROAD

OAK RIDGE, TENNESSEE 37830
PHONE (865) 481-0683

FAX (865) 483-4621
S E R V I C E S

EBS-OR-38269

December 9, 2014

Joan Kessner
Washington Closure Hanford
2620 Fermi Avenue
Richland, WA 99354

CASE NARRATIVE
SAF: RC-107, SDG: XP0168
Work Order # 14-11131-OR

SAMPLE RECEIPT

This work order contains thirteen soil samples received 11/25/2014.

Carbon-14, Nickel-63 and by Gamma Spectroscopy.

CLIENT ID

JIV1L2
JlViL3
JIViL8
JIVIL9
JiVIMI
JV lv M2
J IVILO

LAB ID

14-11131-04
14-11131-05
14-11131-06
14-11131-07
14-11131-08
14-11131-09
14-11131-10

CLIENT ID

JIVILI
JlViL4
J1VIL5
JlViL6
J1VIL7
JiVIM0

These samples were analyzed for

LAB ID

14-11131-11
14-11131-12
14-11131-13
14-11131-14
14-11131-15
14-11131-16

ANALYTICAL METHODS

Carbon-14 was performed using EPA Method 520.0 Modified. Nickel-63 was performed using Method

ASTM 3500-Ni Modified. Gamma Spectroscopy was performed using Method LANL ER-130 Modified.

Laboratory qualifier is as follows:

U - Result is less than or equal to MDA.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

SPECIAL CIRCUMSTANCES

Results for Nickel-63 and Gamma Spectroscopy are reported on a "dry weight" basis.

PagV of3 0021



ANALYTICAL RESULTS CONTINUED

CARBON-14

Representative aliquots of samples were placed into a 1-liter reaction vessel. A carbonate solution was

added. Samples were oxidized using Potassium Permanganate. Carbon dioxide was evolved and Carbon-

14 was captured into Harvey brand, Carb-Sorb cocktail. Carbon-14 beta emissions were then determined

by beta liquid scintillation using an energy selective region.

Samples demonstrated acceptable results for all Carbon-14 analyses. The Carbon-14 method blank

demonstrated an acceptable result. Results for the Carbon-14 duplicate demonstrated a high relative

percent difference; however, normalized difference is within acceptable limits for the analytical

technique. Results for the Carbon-14 laboratory control sample demonstrated an acceptable percent

recovery. Results for the Carbon-14 matrix spike demonstrated an acceptable percent recovery.

NICKEL-63

A representative aliquot of each sample was placed into an appropriately sized beaker. Stable elemental

Nickel carrier was added to each sample prior to digestion. Samples were digested in concentrated Nitric

acid. After digestion, sample pH was adjusted and Nickel-63 was precipitated selectively with

Dimethylglyoxime. Precipitates were selectively separated, redissolved, and residual acid was effectively

neutralized. Sample residuals were placed into scintillation vials, scintillation cocktail was added and

Nickel-63 activity was determined by beta liquid scintillation.

Samples demonstrated acceptable results for all Nickel-63 analyses. The Nickel-63 method blank

demonstrated an acceptable result. Results for the Nickel-63 duplicate demonstrated a high relative

percent difference; however, normalized difference is within acceptable limits for the analytical

technique. Results for the Nickel-63 laboratory control sample demonstrated an acceptable percent

recovery. Results for the Nickel-63 matrix spike demonstrated an acceptable percent recovery.

GAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were prepared by transferring a known mass/aliquot of each

prepared and homogenized sample to a standard geometry container. Samples were counted on High

Purity Germanium (HPGe) gamma ray detectors.

Samples demonstrated acceptable results for all gamma-emitting radionuclides as reported. Some results

demonstrated slightly high detection limits. The method blank demonstrated acceptable results for all

radionuclides as reported. Results for the Bismuth-214, Lead-214 and Potassium-40 replicate

demonstrated an acceptable relative percent difference and normalized difference. Results for the Cobalt-

60 and Cesium- 137 laboratory control sample demonstrated an acceptable percent recovery.
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CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both

technically and for completeness, for other than the conditions detailed above. Release of the data

contained in this hard copy data package has been authorized by the cognizant project manager or his/her

designee to be accurate as verified by the following signature.

M.R, McDougall
Laboratory Manager

Date: 12/9/2014

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please

visit http://wwweberlineservices.cora/client.htm to provide us with feedback on our services.
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Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-107-119 Page0

collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
0 Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No.
100-H Field Rernediation 100-H-28 et al, north overburden pile RC-107

Ice Chest No. Field Logbook No. Method of Shipment
C (-4 EL-1627-08 01H2832000 CommerCial Catrier 4d eX

Shipped To Offalte Property No. 4Nl of Lading/AI rI No. $s
Eberfine Services Oak Ridge4 31Z

Other Labs Shipped To
GEL Laboratories Chariston .14-1 1131

Preservation

Type of Container P a

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s) 1

Volume 1000mL I-L

Special Handling and/or Storage SEC N, V S, r (4
rofw Sampe AnaySa- RECI) NOV 5 201

Sample No. Matrix Sample Date Sample Time

J..1I

J1V1L2 SOIL

J1V1L3 SOIL

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Raknquied Sy/kmoved Fronrkneta V Recaed Bytssoredne (o Gam spsc (Cient 1s)6meratlce-241, Barum-133, Cesum-137, Cobat-60, Europlum-152. Europrium-

4kqW BryiiR o -it R 4 i (4) Carbon-4 Low Level; Nidcel-83; Stronbum-8S,90 - Total Sr; Tritium - H3 Low Level Sol
Reinquished By/Removed from "0Tine Scs SPDae me -n

w/ai J-20-19 /5:Q /0& 9A CAIt

Rainquisbed syasotsF~ 2q-igkn 023' e BDtem

By/Removed re OD/ine HcsaIyioDmm

FINAL SAFMPLE afsed r~ XPO1 68
DISPOSITION

WCH-EE-011



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-11l Page2of3

Washingto Clcompany Contact Telephone No. Project Coorinator Price Code Data Turnaround

C) S tJt Joan Kessner 3754M688 KESSNER, JH

Proje Designation Sampling Location SAF No.

100-H Field Remediation 100-H-28 et al, north overburden pile RC-107

lce Chest No. Field Logbook No. A Method of Shipment

9C C 0F- 2- 2 EL-1627-08 0112832000 Commercial Carr r.
Shipped To Offsite Property No. AII oiH f No 0 S P _ _

Eberlne Services Oak Ridge .- --Q
Other Labs Shipped To

GEL Laboratories Charlston None None 4 1
Type of Container wP GP

POSSIBLE SAMPLE HAZARDSJREMARKS No. of ContaIner(s) 1 1

WaVolume 1O0DML I2OmIL

Special Handling and/or Storage See em S Iem (NO 5 14
none Sample Analysis ae Specia

Sample No. Matrix Sample Date Sample Time

JiV1LO COIL

JiVIL8 SOIL -

JiVLO 7 SOIL -T -I j -4

CHAIN OF POSSESSION Sign/PrInt Names SPECIAL INSTRUCTIONS

Mfafewd BytRsrot0/ From ilyr eno in r (3) Gamma Spec (Chent List) (Americium-241, Baru-1 33, Cesium-137, Cobalt-O, Europsm-I52, Europlum-
1r: 0A f/U) 154, Europlum-i 56, Sliver-lOG metastable)

z yl- (4) Caron-1/4 Low Level; Nickl-63; Sao ial.90 - Total Sr; Tritim - H3 Low Level Sal

'~5 545R.1inquihed ByRemOved FrOm ahfl /er
R~~hd8emoved From Datefmmre Received Oyffitored In

//- 2p43 6%. /./1,550EVEze4f 11-20-l 15 t - 1-2-O-iP ISM

Re ud B From DaWTmne Reae ed By In Dsisfl

R By ReZCVVd From Dalme Receved By'Ti Deelim w
W, VC4 /1-2q-/9 02L30 -P&tx DT

Re*nuhe ByiRnoved From Datermme Reoivod By/Stored in Datwi/me

FINAL SAMPLE Disposal id Disposed By Dae/Time

DISPOSITION QI

WCH-EE-01 1



Woshin tnn Cinuira H2nfnrd CHAIN OF CUSTODY/SAMPLE ANALYSIS RQUEST RC-107 -119 j Page 3 of3

N- Company Contact Telephone No. Pr10d Coonator Price Code Data Turnaround

S 6a Joan Kessner 375-4688 KESSNER, JH

Project Designati Sam Location SAF No.

100-H Field Remediation 100-428 at al, north overburden pile RC-107

Ice Chest No. FIed Logbook No. CA Method of Shipment

(c - EL-1627- H01H2832000 Commercial Carrier -

Shipped To Oiite Property No. i of Ladng/Air BinU No.

Eberline Services Oak Ridge .-
Other Lab. Shipped To

GEL Laboratories Chariston P j4-111

Type of Container GM l p

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s) 1

Mole Volume 1oQcra un.

Special Handling and/or Storage S 2 p .S -"

S.mpleAna-u REC[ NOV 0 '0 4

Sample No. Matrix Sample Date Sample Time

J1VIM1 SOIL

J1V1M2 C SOIL

CHAIN OF POSSESSION Sign/Prnt Names SPECIAL INSTRUCTIONS
RelqtWsrad By/Removed F OtMla /a a vd Hy/S Osain (3) Gamma Spec (Chent Ust) {Amendum-241, Badim-133, Ceaium-137, Cobak-60, Eropium-152, Europium-

///o) 54,Eurapium-155, Stlver-108 matastaba}
A;: tuz=--4 A (4) Carbon-14 Low Level Nickel-63; Sfon-890 - Total Sr Trilkmn - H3 Low Level Soil

Re-qihed Iymove From DaS .m- I H4"%

y Ycsk4 f &t4~y 'Y/y iqgs ka-A -t ,~
ReOhd Dy/Removed From DSWToe Received By/Storedin D@

C .- .l0 -bq a A i 0 t -^. S I

rw j DatfrkmDale/Tun
ReiqiidBy/Removed FB)/DSieni B i ae

(? 
-- jl'I

'RoqruW ByRemoved From DafrWe R fri De AT

oi hlud ByfRemved Fuom DJ-ZVTI eoW% M DatWfrim

FINAL SAMPLE By 5nw"

DISPOSITION x oJ
WCH-EE-01 1

'



Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-10119 F Page 1o'

Collector Company Contact Telephone No. Project Coornant Price Code Data Tunround
Joan Kessner 3754688 KESSNER, JH

Project DesIgnation SamplIng Loccon SAF No.
100-H Field Remediation 100-H-28 el a, north overburtden pile RC-107

ice Chest No. Field Logbook Mo. COA Method of Shipment

Rc - OF- 0 EL-1627-08 01H2832000 Commercial Carrier

ShIpped To Of31 Property No, BIll of Laig)AJr BEI No.

Eberline Services Oak Ridge u13 / L. Opt.-
Other Labs Shipped To

GEL Laboratories Chariston N" Now----evatio 4 -l -13
Type of Container &V UP

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1

Volume 1OnCL 12-l

Special Handling and/or Storage 5- (3) r ree tam NOV
ione Sample Analysis iCT NOV 5 2014

Sample No. Matrix Sample Date Sample Time weaa

Jivth to SOIL 7 C1rb

JIViL1 I\ SOIL ________

J1viL2 6XfLt -

J1V1L4 Vt'-. SOIL - -
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

RaAsred ByV4movmd O ah g end BylStorud In (3) Gamma Spec (Client 1131) (Ameridum-241, Barium-133. Cesiwn-t37, Cobalt-0, Europkum-15Z EuropIum-
tA LIL..I.154, Europlum-ISS, S~lvw-1O8 metastible)

(4) Carbon-i 4 Law Level; ck-83; Sbnnim ,90 - Total Sc Trttkum - M3 Low Level Soil
R y/RAoved rmm DmLbq" By cm h U."

- 1 093) cV - -

S 9y'moved From R0fwae kcmm in DNEWun.

Rrl"qned By/Ramoved From Deaw kre -eCwd AyA A/d In DatfI)

Reliqushed By/Rnemoved FroM Date/Time ende By/lred in Date/Tme

Regqsd tyymvIodFrom .. wow.r. li

FINAL SAMPLE I"oo""" MnspoBc XP01 C
DISPOSITION

WCH-EE-011



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119 Pae2d3
Colector Company Contact Telephone No. Project Coordnato Price Code Data Tunarwund

0 5'i0X 4 - Joan Kessner 375-4688 KESSNER, JH
Project Designation Sampling Location SAF No.

100-H Field Remediation 100-H-28 e a, north overburden pile RC-107

Ice Chest No. Filid Logbook No. COA Method of Shipment d
EL-627-08 O 1H2832000 Commercl Carrier -

Shipped To Oftlite Property No. Bill of LadingIAIr BAil No.

Eberline Services Oak Ridge Z Ca t
Other Labs Shipped To

GEL Laboratories Chariston Pmrn 9m
Preservation-

Ty pe of Container GP GP

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Containerjs) I I I

Volume IOOnL 12C-ml

Special Handling and/or Storage S A (
none Sample Analysis sC NOV i5 20

Sampler No. Maulsx Sample Date Sample Timef~dfd3z

J1V_ 13 SOtL Ylz V Ll

JIViL6 SO"-
J1V1L7 SOiL

LJ 1 IIdOIL 1
diit '606 -::L 3d~

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Rtnquizhed ByRaiemoved pfm DItSmmli z c fcl Z M 

1 yn in .SW DeaOTk (3) Gamma Spec (Client Ust) {AmerIcium-241, Barum-133, Ceslumi-137, Cobalt-, Europim-152, Europium-

ac? e #P if-I /" Y/ 154, Eurorn-155,S~lver-lOS metastabLa)

ow(4) Caron-14 Low Level, Ndwl-63 Strnntum-8,90 - Total Sr; Tritium - H3 Low Level Sal

L~. ~ f-iz yltlz% .J' - e-lf 3-3
Re a Fqmu oparTdo s eed yad Fn DayaMan"

C ~ I -9%(
ReiLN OyfemovedFrwm D 7iknw ewdySwdDtim

Relnqufhed By/Removed From aw/tnme Roosd y'Sked r Daee

EEWE r
Reatinwihd ByiRemovwd From Daownm Romweds gy-Skxsd eh P EDen B

Reiqulshed ByRemoved From DatewTkme A bnBhwv d s DaiineDT

FINAL SAMPLE diwcn4 By

DISPOSITION a
WCH-EE-011 - -



ICC .4 r'... s H U.,fa A d
Page 3 o(3

Washin lI tI ts uoi a" u
Collector Company Contact Telephone No. Proect Coordinator Price Code Date Turnaround

Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No.

100-H Field Remediation 100-H-28 et at, north overburden pile RC-107

cd Chest No. Field Logbook No. COA Method of Shipment

RCC -0 - 0 22 EL-1627-08 011H2832000 Commercial Carrier

Shpe oOfttvoeff No elliof La&*"/i I No.

Eberline Services Oak Ridge
Other Labs Shipped To

GEL Laboratories Charlston Pr7-rff 4
Preservation

Typo of Container G/P Ct

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Containems) _ 1

no" Volume om_ 12*I

Special Handling and/or Storage S" i(n S. e 2 5 1 4
none Sample Analysis SeOE U

Sample No. Matrix Sample Date Sample Time

J1V.Ml SOIL - I-- 2-6

divimi

CHAIN OF POSSESSION Sgn/PrInt Names SPECIAL INSTRUCTIONS
~-RsO ayma From OV Wrh e - 2 * *yis n Dcl r4 (3) Gamma Spec (Client USt) jAmerclum-241, Barlum-133 Cesum-137, Cobat-60, Europkm-152, Europium-

,9u~t ~ t-~- ~ (4/ L /// ,~ Q t2 - 184, EuraplLumlSS5 Sliver108 meflaslade)
.. (4) Caro-14 Low Level Nlckal-63 Stmntiun-89,90 - Total Sr; Titiurn -H3 Low Level SoIl

Reinqshed By/Removed From Wane pg3j a

yifld B From Dairne R y in DateMme

RSJnqUIshld By/Removed From Dase/m. RRcsvWd 
Dytod 

in DateMm

Reinqulehed By/Removed From Dat/mme Rtwweved By/Stored in Dtlime

DATE

Relnquished By/Removed From Dawe/Tme By/Sted in DaudTim

FI- S yI-EI Cmb
INAL SAMPLE DsodB aeu

DISPOSITION P0

WCH -E-011 D

'1

ac-10T-11eCHAIN OF CUSTODY/ T
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APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: 00 4 DATA PACKAGE:

VALIDATOR: f LAB: DATE: 3 Z7 )
SDG: L

ANALYSES PERFORMED
*~~~ Gro xiAlu0sintut-00'pho Speoop iGwm

* Total Ur11r[ Rdun2 1 nhjmm

SAMPLES/MATRIX

\V 0XVkLL- VV L- )kVILY -~XV\IL5
kv I Q kVS %A1L k V jA-to AtVI/..M

1. Completeness ......................-------.---.-..................... 0 N/A

Technical verification forms present?........... . . . . .. .. . . . . . . . . . . . . . . . . . . .Y N/A

Comments:

2. Initial Calibration (Levels D, E) ................................................. /A

Instruments/detectors calibrated?. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . Yes No N/A

Standards NIST traceable? . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . . . .. .. .Yes No N/A

Standards Expired? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable? Yes.NoN/A..............................-............------Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E) N /A

Calibration checked within required frequency? ................................. . . . . . . . . . . .. . . . . . . . . . . ..Yes No N/A

Calibration check acceptable?................................................. . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . ..Yes No N/A

Calibration check standards traceable? . . . ....................................... . .. . . . . . . . . . . . . . . . .. . . . . . . . .Yes No N/A

Calibration check standards expired? .......................................... . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . ..Yes No N/A

Calculation check acceptable?................................................. . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . .Yes No N/A

Comments:

4. Background Counts (Levels D, E).................................................................................... /A

Background Counts checked within required frequency? . . . . . . . . . . . . . . . . . . . Yes No N/A

Background Counts acceptable?............................................... . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .Yes No N/A

Calculation check acceptable?................................................ . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . .Yes No N/A

Comments:
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5. B lanks (Levels B , C , D , E) ............................................................................................... 0 N /A

Method blank analyzed within required frequency? . . . . . . . . . . .  . .. . . . .  - .. es No N/A

Method blank results acceptable?.................................... .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .Y No N/A

Analytes detected in method blank?................................ . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . .... e N/A

Field blank(s) analyzed? ..................................................... . . . . . . .. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .Y e o /A

Field blank results acceptable'? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No

Analytes detected in field blank(s)?............................................ . . . . .. . . . . . . . . . . . . . . . . . . .. .. .. . . .Yes No N/

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments: /AD v ! ,

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E).......................... 0 N/A

LCS /BSS analyzed within required frequency? ..................................................... . No N/A

LCS/BSS recoveries acceptable? ............................................................................. No

LCS/BSS traceable? (Levels D,E)...............................................................................Yes N

LCS/BSS expired? (Levels D,E)..................................................................................Yes No

LCS/BSS levels correct? (Levels D,E)........................................................................Yes No

Transcription/Calculation Errors? (Levels D, E).........................................................Yes N N/

Comments:

7. Chemical Carrier Recovery (Levels C, D, E) ................................................................... N/A

Chem ical carrier added? ..................................................... . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .. . . . . .Y es o N /A

Chemical recovery acceptable? .................................................................................... Yes No N/A

Chemical carrier traceable? (Levels D, E )..................................................................Yes No N/A
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Chemical carrier expired? (Levels D, E) .................................................................. Yes No N/A

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No N/A

Comments:

8. Tracer Recovery (Levels C, D, E ) ................................................................................. /A

Tracer added? . . . . . . . . . . . . . . . . . . . . . . .. . . .... . . . . . . . . . . . . . .-- Yes No N/A

Tracer recovery acceptable? .................................................. . .. . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. .. . . .Yes No N/A

Tracer traceable? (Levels D, E ) .................................................................................. Yes No N/A

Tracer expired? (Levels D, E)......................................................................................Yes No N/A

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No N/A

Comments:

9. Matrix Spikes (Levels C, D, E)......................................................................................... 0 N/A

Matrix spike analyzed?.................................................. . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .  es No N/A

Spike recoveries acceptable?........................................... . . . . . . . .. .. . . . . . . . . . . . . . . .. . . . . . . . . . .... ..Ye No

Spike source traceable? (Levels D, E).........................................................................Yes N

Spike source expired? Levels D, E).............................................................................Yes N

Transcription/Calculation Errors? (Levels D, E).........................................................Yes N o /

Comments:
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10. Duplicates (Levels C, D, E)............................................................................................ 0 N/A

Duplicates Analyzed at required frequency? NoN/A........... ... ... .. .. N.

RPD Values Acceptable?........................................................................................... s No N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes NI

Comments:

11. Field QC Samples (Levels C, D E)........................................................................ 0 N/A

Field duplicate sample(s) analyzed?......................................................................... .. No N/A

Field duplicate RPD values acceptable?............................... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. N N/A

Field split sample(s) analyzed? .................................................................................... Ye o N/A

Field split RPD values acceptable?............................................. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . .Yes No

Performance audit sample(s) analyzed?.................................. . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . .Y s 0 N/A

Performance audit sample results acceptable?....................... . . . . . . . . . . . .. .. . . . . . . ................. Yes o

Comments: l ;> ><5

12. Holding Times (All levels)

Are sample holding times acceptable?.............................. . .. . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . .... o N/A

Comments:
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13. Results and Detection Limits (All Levels )..................................................................... 0 N/A

Results reported for all required sample analyses?.................................................. o

Results supported in raw data?(Levels D, E)...............................................................Yes N

Results A cceptable? (Levels D , E) .............................................................................. Yes N o

Transcription/Calculation errors? (Levels D, E)..............................Yes /

MDA's meet required detection limits? ................................................................... Y No

Transcription/calculation errors? (Levels D, E)...........................................................Yes No

Comments:

32



Appendix 6

Additional Documentation Requested by Client
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Joan Kessner
Washngton Closure Hanford
2620 Fermi Avenue
Richand, WA 99354

SAF: RC-107
SDG: XP0168

Work Order: 14-11131
Date Received: 1112512014

Matrbc Sol

Final Repo(t of Analysis
Page: 1 of 8

12/9/2014

2-sinma Total
Saml La ate Counting Proimate hab- AnIlOsIs
Numbe Sample 10 QC TVp Anrmld Mothod Name CA$ Numbe [$*tope Resul gErmgr Uncertaint MQA Quatifier Umil

NA

NA

14-11131-01 LCS
LCS
LCS
LCS

14-11131-02 BLK
BLK
BLK
BLK
BLK
BLK
BLK
OLK
BLK
BLK
BLK
BLK
BLK
BLK
BLK
BLK
BLK

14-11131-03 DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP
DUP

11/27/2014 C14 CHEM LSC
11/28/2014 GAMMA GS
11126/2014 GAMMAGS
12/1/2014 N163_LSC

11127/2014 C14 CHEM LSC
11/28/2014 GANMAGS
11/2612014 GAMMAGS
11/28/2014 GAMMA.GS
112612014 GAMMA GS
11/26/2014 GAMMAGS
11126/2014 GAMMA GS
11/28/2014 GAMMA GS
11/26/2014 GAMMAGS
11/26/2014 GAMMAGS
11/26/2014 GAMMA GS
11)28/2014 GAMMA GS
11126/2014 GAMMAGS
11/26/2014 GAMMA GS
11/26/2014 GAMMA~GS
11/26/2014 GAMMAGS
1212014 N163_LSCO

11/27/2014 C14 CHEM LSC
11/26/2014 GAMMA GS
11/26/2014 GAMMAGS
11126/2014 GAMMA GS
11/26/2014 GAMMAGS
11/26/2014 GAMMA GS
11/26/2014 GAMMAQS
11/26/2014 GAMMA GS
11/26/2014 GAMMAGS
11/26/2014 GAMMAGS
11/26/2014 GAMMAGS
11/26/2014 GAMMAGS
11/26/2014 GAMMA GS
11/26/2014 GAMMAGS
11/26)2014 GAMMA7 GS
11/26/2014 GAMMA GS
11/26/2014 GAMMAGS

1406.461
141 .532
87.572

1342.196

0.386
0.006

-0.001
0.062
0.001
0.047

-0.010
0.043

-0.062
0.311

-0.954
0.012
0,059
0.176

-0.046
0
0

14762-75-5 Carbon-14
10198-40-0 Cobait-60
10045-97-3 Cesim-137
13981-37-8 Nickel-63

14762-75-5 Carbon-14
14391-65-2 Sgver-108m
14596-10-2 Amerlcium-241
13981-41-4 Banum-133
10198-40-0 Cobat-60
10045-97-3 Cesium-137
14683-23-9 Europium-152
15585-10-1 Europium-154
14391-16-3 Europium-155
13966-00-2 Potassium-40
15100-28-4 Protactinium-234m
15092-94-1 Lead-212
1067-28-4 Lead-214
15065-10-8 Thonum-234
14913-50-9 Thalliumn208
15117-96-1 Uranium-235
13981-37-8 Nickel-63

14762-75-5 Carbon-14
14391-65-2 Silver-108m
14596-10-2 Ameridun-241
13981-41-4 Bajlum-133
14733-03-0 Bismuth-214
10198-40-0 Cobatt60
10045-97-3 Cesium-137
14683-23-9 Europium-152
15565-10-1 Europium-154
14391-1-3 Europium-15
13966-00-2 Potassium-40
15100-28-4 Protactinium-234m
15092-94-1 Lead-212
15067-28-4 Lead-214
15066-10- Thonum-234
14913-50-9 Thallium-208
15117-96-1 Uranlum-235

13.85
9.76
8.44
9.65

0.59
0.04
0.04
0.06
0.05
0.04
0.28
0.09
0.09
0,37
4.74
0.06
0.08
0.40
0.14
0.21
1.39

0.53
0.06
0.13
0,03
0,13
0.06
0.05
0.37
0.18
0.12
1.96
4.98
0.12
0.12
1.13
0.14
0,24

196.32 5.21
12.17 1 91

9.57 2,36
79,61 2.56

0.59
0.04
0.04
0.06
0.05
0.04
0.28
009
0.09
0.37
4.74
0.06
0.08
0.40
0.14
0.21
1.39

0.53
0.06
0.13
0.03
0.13
0.06
0.05
0.37
0.18
0.12
2.13
4.98
0.13
0,12
1.13
0,14
0.24

DUP 12/1/2014 Nt63_LSC 13981-37-8 Nickel-63 1.520 1.38 1,38

C)7

E B E R LI N E EBERLINE ANALYTICAL CORPORATION
SERVICES 601 SCARBORO ROAD OAK RIDGE, TN 37830 865/481-0683 FAX 865/483-4621

0.99 U
0.06 U
0.06 U
0.08 U
0.07 U
008 U
0.14 U
0.07 U
0.09 U
0.85 U
7,28 U
0.10 U
0.14 U
0.65 U
0.21 U
0.32 U
2.38 U

0.89 U
0.06 U
0.15 U
0.11 U
0.20
0.08 U
0.07 U
0.20 U
0.10 U
0.17 U
0.29
6.23 U
0.20
0.15
1,49 U
0.18
0.37 U
2.30 U

pCilg
pC/g
pCi/g
pC4g

pCU9
pClVg
pC/9
pCUg
pCl/g
pC/g
pCg
pC/g
pCwg
pCV9
pCiLg
pCU9

pC/g
pCl/g
pC/g
pC9
pCt/g

pUP/
pC/
pC9
pCi9
pG/9
pCiLg
pCU/
pC/9
pCV9
pCL/g
pC/9
pCIL9
pC
pC g
pC1/g
pCU/
pCi/g

PC V9

0,348
-0,052
-0.122
0.016
0.573

-0.030
-0.014
-0.144
-0.012
0,168

16,577
1.773
0 994
0638
0,655
0.600

-0,181

J1V1L2

.)



Joan Kessner
Washington Closure Hanford
2620 Femi Avenue
Richland, WA 99354

SAF: RC-107
SDG: XP0168

Work Order: 14-11131
Date Received: 11/25/2014

Matrix: Soil

FnaW Report of Analysis
Page: 2 of 8

12/9/2014

2-slan Togl
Counting Propauated _LA AnaWoi

Resul F.Dw unC~rtult MDA mamr.WNumbr Sample ID
14762-7-5
14391-65-2
14596-10-2
13981-41-4
14733-03-0
10198-40-0
10045-97-3
14683-23-9
15585-10-1
14391-16-3
13966-00-2
15100-28-4
15092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-96-1
13981-37-B

14762-75-5
14391-88-2
14596-10-2
13981-41-4
14733-03-0
10196-40-0
10045-97-3
14683-23-9
15585-10-1
14391-16-3
13966-00-2
15100-28-4
16092-94-1
15067-28-4
15065-10-8
14913-50-9
15117-96-1
13981-374

Carbon-14
Silver-108m
Americium-241
Barium-133
Bismuth-214
Cobalt-60
Cesium-137
Europium-152
Europturn-1 54
Europium-15
Polassium-40
Protactinum-234m
Lead-212
Lead-214
Thonrum-234
Thalium-208
Uranium-235
NlckeI-83

Carbon-14
Silver-108m
Americium-241
Barium-133
Bismuth-214
Cobalt-60
CesIum-137
Europium-152
Europium-154
Europium-155
Potassium-40
Protactinium-234m
Lead-212
Lead-214
Thodurn-234
Thalium-208
Uranlum-235
NidcelM3

0.624
-0.003
-0.145
0.001
0.677
0.019

-0.009
0.167

-0.199
-0.002
16.386
-0.768
0.754
0.651
0.709
0.739
0.216
0.758

0.602
0 060
0.068
0.025
0.575
0.042
0,010
0.053
0.017
0.109

16.310
-3.907
0.804
0.405
0.972
0.813

-0.213
1.393

0.56
0,02
0,13
0.03
0.13
0.06
0.05
0,34
023
0.12
1.99
5.34
0.11
0.12
1.14
0.13
0.24
1.36

0.58
0.09
0.09
004
017
0.09
0.08
0,42
0.24
0.12
2.76
9.61
017
0.19
0.91
0.23
0.42
126

0.57
0.02
0.13
0.03
0.14
0.06
0.05
0.34
0.23
0.12
2.16
6.34
0.11
0.12
1.14
0,14
0.24
1.36

0.56
0.09
0.09
0,04
0,18
0 09
0 08
0.42
0.24
0,12
2,88
9,81
017
0.19
0.91
0,24
0.42
1.26

0,94
0.05
0.15
0.11
020
0.09
0 07
0.20
0.10
0.16
0.92
8.13
0.20
0,21
1.50
0.10
0.40
2.29

0.97
0.09
0.14
0.20
0.66
0.13
0.13
0.30
0,15
0,20
1,53

15.03
0.28
0.35
1.43
0.07
0.63
2.11

pCwq
pC~g

p0i/g
pC~g
pCilg

pCl/g
pC~g
pCi/g
pCilg
pCUg
pCVg
pC4g
PCVQ
pCvg
pCi/g
pCVg
pCVg

pC~g

provg

pCg

pCtrg

pCi/g

pCi(9

pCVg
pCilg
pCi/g
pCVg
pCl'g
pCI/g

pCVg

pCi/g
pC/g

pCi/
pCVg

E B E R L1 N E EBERLINE ANALYTICAL CORPORATION
SE R V I C E S 601 SCARBORO ROAD OAK RIDGE, TN 57830 865/481-0683 FAx 865/483-4621

J1lVL2 14-11131-04

14-11131-05Ull J1ViL3

11/27/2014
11/28/2014
11/2612014
11/26/2014
11/26/2014
11/26/2014
11/2612014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/2612014
11/26/2014
11/26/2014
12/1/2014

11/27/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
11/26/2014
12/1/2014

C14_CHEMLSC
GAMMAGS
GAMMA GS
GAMMA~GS
GAMMGS
GAMMA-GS
GAMMA GS
GAMMA GS
GAMMAGS
GAMMALGS
GAMMAGS
GAMMA GS
GAMMA GS
GAMMA~GS
GAMMA GS
GAMMAGS
GAMMA_GS
N183_LSC

C14 CHEM LSC
GAMMA GS
GAMMAGS
GAMAGS
GAMMAGS
GAMAGS
GAMMA GS
GAMMAGS
GAMMA_GS
GAMMAGS
GAMMAGS
GAMMAGS
GAMMA-GS
GAMMA GS
GAMMAGS
GAMMAGS
GAMMA GS
N163_LSC

WsOWoe



Eberline Services
Analysis Control Chart

Printed: 12111201A 9:05 AM
PAge I of 2

wO A alysis Run Activity Units Alquot Units Client Name

C0014 1 pCi g Washington Closure Hanford

Laboratory Control Sample

Nornrafzed tcS CSU LcS Uncert. K"Own Standard Standard Standard Standard
AateDifence Messrgd M..sued Espested EEpoeted error ID ACT (dpm) Error Addd (9)

C-14 0.07 99.52% 13.96% 100.00% 2.80% 1.41E+03 3.96E+01 1.41E+03 1.96E+02 C-3a 3-02E+03 2.80E+00 1.04E+00

Matrix Spike

Nornmzad MS Ac2tW Expected Expocild Actual Actual Sample Salple Sample Standard St.dard Sndard Standard
DMirwnce t Rec MS Result MS Uncern MS Result us CSU Result C( quat ID ACTfwet) &rmr Added (W

C-14 0.52 96.38% 2.73E+02 7.65E+00 2.64E+02 3.69E+01 5.95E-01 6.14E-01 5.17E+00 C-3a 3.02E+03 2,80 1,04E+00

Replicate Sample QC Summary

AnalyN l __ "n' RRe LS LCSR LCS ND MS % R MS ND Rep RPD Rep ND
-14.6 .5 REu1 CSU Result CSU Bias KR KPD

C-14 0.69 56.85 6.24E-01 5.1-1 3.48E-01 &~32E-01 1.00 OK OK OK INV OK

Version



Eberline Serv
Analysis Con

Ices
trol Chart

Ni063

Printed: 12212014 3:31 PM
Page 1 of 2

Run Adivity Units Aliuot Uits_------

pci 9 Washington Closure Hanford

Laboratory Control Sample

An"NKnowCSnSUnet Knw Rsl 1 S W rifdad Starard Stadar Standard

Diftl=z~ hcs csu -e un=er Ermr toex es AC T (Op) error Added (g)
Analyte Diferena Measured Measured e xpected EpEeAted

NI-63 9.24 76. 68% 5.92% 100.00% 3.00% 1.76E+03 5.25E+01 1.34E+03 7.95E+01 Ni-3 2.21E+04 3.00E+00 1.76E-01

Matrix Spike

Nomlie S Actw. Expecied Expected Acul Ata afptSample Sa 7eStaldrld SlWd Standard SlanCdflI

Anslyte DblareIco % Re US Rmault us Lnceft US Result US CSIJ Result CSIJ Alkquot iD ACT (dpm) Error %6 AddeJd (01

NI-63 13.36 69.11% 3.01E+03 9.02E+01 2.08E+03 1.23E+02 7.58E-01 1,36E+00 1.07E+00 N-3 2.21E+04 3.00 3.24E-01

Replicate Sample QC Summary

Nonnoked On orina Replicate Replicat. LCS Reatie LCS % R LCS ND MS % R MS ND Rep RPO Rep ND

Dhy*Fnce Result CSU Resat! CSIJ Bias

NI-63 0.77 66.87 7.58E-01 1.36E+00 1.52E+00 1.38E+00 0.77 OK INV INV INV OK

Co
Version

I



Eberline Servic
Analysis Contr

Printed: 11126[201A 2:13 PM
page I of 2

SCh
Il Chart

An__ysis Run AcWtvity Units AJlquot Units cIent Nt-ne

Gamma I pci g Washington Closure Hanford

Laboratory Control Sample

No1nauzed LCS CSU LCS Uncelt. K stdard Standard Standard Standard

Analyte Ofn"n Mard Measured Expectad Expected Known RCsU, ID ACT Error Added t9)

CO-60 0.69 103.28% 8.60% 100.00% 4.00% 1.37E+02 5.48E+00 .42E+02 1.22E+01 GAS-1302 1.37E+02 5.48E+00 7.36E+02

69003.9%?!.0 027 5.4 1.42E+

CS-137 0.13 100.74% 10.92% 100.00% 4.00% 8.69E+01 3.48E+00 8.76E+01 9.57E+00 GAS-1302 8.69E+01 3.48E+00 7.36E+02

Matrix Spike

Norm ed Actual Expected Expeced Actual ACUW Sap" Soale Sa-pO S ndard Standard SEnm6Ar d Stdnd

%,mage R. Us R..ul US .T S R.. -S CS_ R.U _ CSU Ao to ACr__dm> Eror % Added T__

Replicate Sample QC Summary
1"atodOg Otlglne RePlIcats Ropkeate LCS RW

NrnnDuwe RPO R___ft CSn Result CSBu LCs LCS % R LCS ND MS % R MS ND Rep RPD Rep ND

BI-214 0.04 0.67 5.77E-01 1.37E-01 5.73E-01 1.32E-01 1.03 OK OK <CS-137 BI-214> NA

K.-40 0.14 1.34 1.64E+01 2.16E+00 1.66E+01 2.13E+00 1.01 OK OK OCO-60 K-40> NA OK

P8-214 0.18 2.39 6.51E-01 1.23E-01 6.36E-01 1.2OE-01 PB-214> NA OK

C(Z
Version

--"" "I



Date: 30 March 2015
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-H Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 100-

H-28
Subject: Wet Chemistry - Data Package No. XP0168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0168
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1V1LO 11/24/14 Soil C See note 1
J1V1L1 11/24/14 Soil C See note 1
J1V1L2 11/20/14 Soil C See note 1
J1V1L3 11/20/14 Soil C See note 1
J1V1L4 11/24/14 Soil C See note 1
J1V1L5 11/24/14 Soil C See note 1
J1V1L6 11/24/14 Soil C See note 1
J1V1L7 11/24/14 Soil C See note 1
J1V1L8 11/20/14 Soil C See note 1
JIV1L9 11/20/14 Soil C See note 1
JIViMO 11/20/14 Soil C See note 1
JMViMi 11/20/14 Soil C See note 1
J1V1M2 11/20/14 Soil C See note 1

1 - IC anions by 300.0, nitrate/nitrite by 353.2, chromium VI by 7196A & pH by 9045D.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

- Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements

1



are as follows: 30 days for chromium VI; 28 days for nitrate/nitrite, chloride,
fluoride, bromide, sulfate; 48 hours for nitrate, nitrite and orthophosphate; and
immediate (24 hours) for pH.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as
estimates and flagged "J" and all non-detects are rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all undetected

nitrate, nitrite and orthophosphate results were qualified as rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all detected pH,
nitrate, nitrite and orthophosphate results were qualified as estimates and flagged "J".

All other holding times were acceptable.

- Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At

least one acceptable method blank analysis must be conducted for every 20

samples. No contaminants should be present in the method blank. All blank

results must fall below the contract required detection limit (CRQL) to be

acceptable.

Due to method blank contamination, all chloride results (except J1VILO &

J1VI MO) were qualified as undetected and flagged "U".

All other method blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis.

- Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess the

analytical accuracy of the reported data. The matrix spike is used to assess the effect

of the matrix on the ability to accurately quantify sample concentrations. Recoveries

must fall within the range of 70% to 130%. Samples with a recovery of less than 30%

and a sample result below the IDL are rejected and flagged "UR". Samples with a

2



recovery of 30% to 69% and a sample result less than the IDL are qualified "UJ".

Samples with a recovery of greater than 130% or less than 70% and a sample result

greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with

a recovery greater than 130% and a sample result less than the IDL, no qualification is

required.

All accuracy results were acceptable.

- Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the

recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the

analytical batch. Precision may alternatively be assessed using unspiked duplicate

analyses performed on a sample in the analytical batch. If both sample and replicate

activities (concentrations) are greater than five times the CRDL and the RPD is less

than 30%, no qualification is required. If either activity (concentration) is less than five

times the CRDL, the RPD control limit is less than or equal to two times the CRDL. If

the RPD is outside the applicable control limit, associated results are qualified as

estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1VIL8/J1V1M2) were submitted for analysis. Field

duplicates are compared using the same criteria as for laboratory duplicates. All field

duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation

limits (RQLs) to ensure that laboratory detection levels meet the required criteria. All

analytes met the RQL.

- Completeness

Data package XPO168 was submitted for validation and verified for completeness.

Completeness is based on the percentage of data determined to be valid (i.e., not

rejected). The completion percentage was 81.5%.

3



MAJOR DEFICIENCIES

The following major deficiency was noted:

* Due to the holding time being exceeded by greater than twice the limit, all
undetected nitrate, nitrite and orthophosphate results were qualified as rejected and

flagged "UR".

Rejected data is unusable and should not be reported.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to method blank contamination, all chloride results (except J1V1LO &
J1V1MO) were qualified as undetected and flagged "U".

" Due to the holding time being exceeded by greater than twice the limit, all detected

pH, nitrate, nitrite and orthophosphate results were qualified as estimates and

flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under

the WCH statement of work, the data may be usable for decision-making purposes. All

other validated results are considered accurate within the standard error associated

with the methods.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation

Services.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the sample quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration was
greater than the IDL but less than the CRDL and is considered an estimated
value.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications (i.e., usable for decision-making purposes).

6



Appendix 2

Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OF I
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Nitrate J All Hold time
pH
Nitrite UR All Hold time
Orthophosphate UR All (except J1V1M1 & Hold time

J1V1L4)
Orthophosphate J J1V1M1 & J1V1L4 Hold time
Chloride U All except (J1V1LO & Blank

JiViMO) contamination

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.

8



Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis
Report Date: December 3, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: XPO 168

Project: RC-107 Soil

Client Sample ID: JIVlL2 Project: WCHN00720

Sample ID: 361900001 Client ID: WCHN001

Matrix: Soil

Collect Date: 20-NOV-14 11:02

Receive Date: 25-NOV-14

Collector: Client

Moisture: 2.5%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.687 0067 2-05 mg/kg I MARI 11129/14 0656 1439133 1

Chloride BC U 158 0.687 2.05 mg/kg I

Fluoride 1.31 0.338 1.03 mg/kg I

Nitrate-N 3 1.29 0.338 1.03 mg/kg I
Nitrite-N U 0.338 0.338 1.03 mg/kg I

O-Phosphate as P U R 0.687 0.687 2.05 mg/kg I

Sulfate 5.08 1.36 4.10 mg/kg I

Nutrient Analysis

EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite B 0.249 0.171 0.502 mg/kg I AXH3 11/28/14 1046 1439246 2

Spectrometric Analysis

SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.122 0.122 0.408 mg/kg I PXOI 11/29/14 1647 1439217 3

Titration and Ion Analysis

SW9045D pH "As Received"
pH a Temp 2H.8C X 15 8.99 0.010 0.100 pH 1 PXOI 11/29/14 1436 1439826 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846 7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

f SW846 9056A

2 EPA 353.2 Modified

3 SW846 7196A

4 SW846 9045D

Notes:

10
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 3, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: XPO 168

Project: RC-107 Soil

Client Sample ID: JIVIL3 Project: WCHN00720

Sample ID: 361900002 Client ID: WCIN001

Matrix: Soil
Collect Date: 20-NOV-14 10:51

Receive Date: 25-NOV-14 Y
Collector: Client\
Moisture: 1.67%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography

SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.681 0.681 2.03 mng/kg I MARI 11/29/14 0826 1439133

Chloride BCO 1.56 0.681 2.03 mg/kg I
Fluoride B 0.991 0.336 1.02 mg/kg I
Nitrate-N B 0.936 0.336 1.02 mg/kg I
Nitrite-N U 0.336 0.336 1.02 mg/kg I
O-Phosphate as P U 9. 0.681 0.681 2.03 mg/kg I

Sulfate 4.87 1.35 4.07 mg/kg I
Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"

Nitrogen, Nitrate/Nitrite B 0.219 0.169 0497 mg/kg I AXH3 11/28/14 1050 1439246 2

Spectrometric Analysis

SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.114 0.114 0.379 mg/kg 1 PXOI 11/29/14 1649 1439217 3

Titration and Ion Analysis

SW9045D pH "As Received" ~
pH a Temp 2C.7C X 9.07 0.010 0.100 pH I PX01 11/29/14 1438 1439826 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

I SW846 9056A
2 EPA 353.2 Modified

3 SW846 7196A
4 SW846 9045D

Notes:

11
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GEL LABORATORIES LLC
2040 Savage Road Charteston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis
Report Date: December 3, 2014

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: XPO 168
Project: RC-107 Soil

Client Sample ID: JIVIL8 Project: WCHN00720

Sample ID: 361900003 Client ID: WCHN001

Matrix: Soil
Collect Date: 20-NOV-14 10:08
Receive Date: 25-NOV-14
Collector: Client
Moisture: 3.57%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.695 0.695 2.07 mg/kg I MARl 11/29/14 0955 1439133 1

Chloride BC V 1.28 0.695 2.07 mg/kg I

Fluoride 1.34 0.342 1.04 mg/kg I
Nitrate-N B% 0.842 0.342 1.04 mg/kg I
Nitrite-N Ut 0.342 0.342 1.04 mg/kg I
O-Phosphate as P Us. 0.695 0.695 2.07 mg/kg I

Sulfate 4.87 1.38 4.15 mg/kg I
Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite B 0.244 0.176 0.519 mg/kg I AXH3 11/28/14 1053 1439246 2

Spectrometric Analysis
SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.122 0.122 0.407 mg/kg I PXOI 11/29/14 1649 1439217 3

Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.7C X 915 0.010 0.100 pH I PXOI 11/29/14 1440 1439826 4

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MIXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

2
3
4

Notes:

SW846 9056A
EPA 353.2 Modified
SW846 7196A
SW846 9045D

12
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gelcom

Certificate of Analysis
Report Date: December 3, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: XPO168

Project: RC-107 Soil

Client Sample ID: J1V1L9 Project: WCHN00720

Sample ID: 361900004 Client ID: WCHN001

Matrix: Soil

Collect Date: 20-NOV-14 10:38

Receive Date: 25-NOV-14

Collector: Client
Moisture: 4.25%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.700 0.700 2.09 mg/kg I MARI 11/29/14 1125 1439133 1

Chloride BC V 1.90 0.700 2.09 mg/kg I

Fluoride 1.29 0.345 1.04 mg/kg I
Nitrate-N 1.60 0.345 1.04 mg/kg I

Nitrite-N Uq. 0.345 0.345 1.04 mg/kg I
O-Phosphate as P U 9.- 0.700 0.700 2.09 mg/kg I
Sulfate 11.4 1.39 4.18 mg/kg I
Nutrient Analysis

EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite 0.814 0.167 0.493 mg/kg I AXH3 11/28/14 1059 1439246 2

Spectrometric Analysis

SW846_ 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium B 0.292 0.114 0.380 mg/kg 1 PXOI 11/29/14 1650 1439217 3

Titration and Ion Analysis
SW9045D pH "As Received"
pH a Temp 2.7C X 3 8.87 0.010 0.100 pH I PXO1 11/29/14 1441 1439826 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

SW846 9056A
2 EPA 353.2 Modified

3 SW846 7196A
4 SW846 9045D

Notes:

13
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.corn

Certificate of Analysis
Report Date: December 3, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JiViMI
361900005
Soil
20-NOV-14 10:26
25-NOV-14
Client
2.94%

Client SDG: XPO168

Project: WCHN00720
Client ID: WCH4NO01

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.690 0.690 2.06 mg/kg I MARl 11/29/14 1155 1439133 1
Chloride C / 2.34 0.690 2.06 mg/kg I
Fluoride 1.34 0.340 1.03 mg/kg I
Nitrate-N 1 1.06 0.340 1.03 mg/kg I
Nitrite-N U% 0.340 0.340 1.03 mg/kg I
O-Phosphate as P B 1 1.24 0.690 2.06 mg/kg I
Sulfate 11.1 1.37 4.12 mg/kg I
Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite B 0.336 0.170 0.501 mg/kg I AXH3 11/28/14 1100 1439246 2
Spectrometric Analysis
SW846_7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.127 0.127 0.424 mg/kg I PXOI 11/29/14 1652 1439217 3
Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.9C X 9.15 0.010 0.100 pH 1 PXOI 11/29/14 1444 1439826 4

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
EPA 353.2 od A&& EPA 353.2 . iWtfl AXH3 11,28/})4 0851 2439245
SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216
SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

2
3
4

Notes:
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SW846 7196A
SW846 9045D
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 3, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: XP0 168

Project: RC-107 Soil

Client Sample ID: JIVM2 Project: WCHN00720

Sample ID: 361900006 Client ID: WCHN001

Matrix: Soil

Collect Date: 20-NOV-14 10:08

Receive Date: 25-NOV-14

Collector: Client

Moisture: 3.32%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.693 0,693 2.07 mg/kg I MARl 11/29/14 1225 1439133 1

Chloridc BC U 1.16 0.693 207 mg/kg I

Fluoride 1.30 0.341 1.03 mg/kg I
Nitrate-N B 5 0.826 0.341 1.03 mg/kg I
Nitrite-N U %. 0.341 0.341 1.03 mg/kg I
0-Phosphate as P U 7- 0.693 0.693 2.07 mg/kg I

Sulfate 4.72 1.38 4.14 mg/kg I

Nutrient Analysis

EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitratc/Nitrite B 0.278 0.174 0.512 mg/kg I AXH3 11/28/14 1101 1439246 2

Spectrometric Analysis

SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.122 0.122 0.405 mg/kg I PXO1 11/29/14 1708 1439217 3

Titration and Ion Analysis

SW9045D pH "As Received"
pH atTemp 2H.8C X S 9.03 0,010 0.100 pH I PXOI 11/29/14 1446 1439826 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846 7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

SW846 9056A

2 EPA 353.2 Modified

3 SW846 7196A

4 SW846 9045D

Notes:

15
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 3, 2014

Client SDG: XP0168

Client Sample ID: JIVILO Project: WCHNO0720
Sample ID: 361900007 Client ID: WCHN001
Matrix: Soil
Collect Date: 20-NOV-14 08:11
Receive Date: 25-NOV-14
Collector: Client
Moisture: 6.64%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.718 0.718 2.14 mg/kg I MARI 11/29/14 1255 1439133 1
Chloride C 11.2 0.718 2.14 mg/kg I
Fluoride 1.40 0.353 1.07 mg/kg I
Nitrate-N 10.8 0.353 1.07 mg/kg I
Nitrite-N U (. 0.353 0.353 1.07 mg/kg I
0-Phosphate as P U Q.. 0.718 0.718 2.14 mg/kg I
Sulfate 145 1.42 4.28 mg/kg I

Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite D 10.6 0.897 2.64 mg/kg 5 AXH3 11/28/14 1103 1439246 2

Spectrometric Analysis
SW846_7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.127 0.127 0.424 mg/kg 1 PXO1 11/29/14 1708 1439217 3

Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.8C X 8.66 0.010 0.100 pH I PXOI 11/29/14 1447 1439826 4

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

2
3
4

Notes:

SW846 9056A
EPA 353.2 Modified
SW846 7196A

SW846 9045D

16
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 3, 2014

Client SDG: XPO 168

Client Sample ID: JIVILI Project: WCHN00720
Sample ID: 361900008 Client ID: WCH4NO01
Matrix: Soil
Collect Date: 20-NOV-14 08:04
Receive Date: 25-NOV-14
Collector: Client
Moisture: 5.8%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.711 0.711 2.12 mg/kg I MARl 11/29/14 1325 1439133 1
Chloride C U 3.33 0.711 2.12 mg/kg I
Fluoride 1.28 0.350 1.06 mg/kg I
Nitrate-N 1.30 0.350 1.06 mg/kg I
Nitrite-N U 9 0.350 0.350 1.06 mg/kg I
O-Pbosphate as P U q 0.711 0.711 2.12 mg/kg I
Sulfate 16.4 1.41 4.25 mg/kg I
Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite B 0.444 0.180 0.531 mg/kg I AXH3 11/28/14 1104 1439246 2

Spectrometric Analysis
SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.123 0.123 0.410 mg/kg I PXO1 11/29/14 1708 1439217 3

Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.5C X ' 9.18 0.010 0.100 pH 1 PXOI 11/29/14 1450 1439826 4

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245
SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216
SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

2
3
4

Notes:
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SW846 9056A
EPA 353.2 Modified
SW846 7196A
SW846 9045D
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: December 3, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JlVI IA
361900009
Soil
20-NOV-14 07:58
25-NOV-14
Client
5.2%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN00I

Parameter Qualifier Result

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.707
Chloride C ' 4.63
Fluoride 1.29
Nitrate-N 4.16
Nitrite-N U . 0.348
O-Phosphate as P B T 0.807
Sulfate 158

DL RL Units DF Analyst Date

0.707
0.707
0.348
0.348
0.348
0.707

1.40

Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite 1.55

Spectrometric Analysis
SW846_7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.121
Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.9C X 8.55

The following Prep Methods were performed:
Method Descrintin
EPA 353.2 Modified
SW846 3060A
SW846 9056A

EPA 353.2 Modified Nitrate/Nitrite
SW846_7196A Hexavalent Chromium in Soil
SW846 9056A Total Anions in Soil

2.11
2.11
1.05
1.05
1.05
2.11
4.22

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.178 0.525 mg/kg

0.121 0.402 mg/kg

0.010 0.100 pH

Analyst
AXH3
PXo I
MXL2

Date
11/28/14
11/26/14
11/28/14

Time Batch Method

I MARl 11/29/14 1355 1439133
1
1

1 AXH3 11/28/14 1105 1439246

1 PXOI 11/29/14 1729 1439217

I PXOI 11/29/14 1453 1439826

Time
0851
1327
1138

Prep Batch
1439245
1439216
1439132

The following Analytical Methods were performed:

Description
SW846 9056A
EPA 353.2 Modified

SW846 7196A
SW846 9045D

Analyst Comments

18
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVlL5
Sample ID: 361900010

Soil
20-NOV-14 07:43
25-NOV-14
Client
5.36%

Qual1ifier Result

Report Date: December 3, 2014

Client SDG: XPO 168

rrojeet: VV~..flLNUU/ZA)
Croject: WCHNO721
Client ID): WCHN001

Y 40i

DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.708

Chloride C ") 2.39

Fluoride 1.30

Nitrate-N 1.28

Nitrite-N U 0.349

0-Phosphate as P U W 0.708
Sulfate 6.07

Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite 0.718

Spectrometric Analysis
SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.126

Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.7C X 9.11

The following Prep Methods were performed:
Method Description
EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite

SW846 3060A SW846 7196A Hexavalent Chromium in Soil

SW846 9056A SW846 9056A Total Anions in Soil

0.708
0.708
0.349
0.349
0.349
0.708

1.41

0.174

2.11
2.11

1.06
1.06
1.06
2.11
4.23

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

0.513 mg/kg

0.126 0.421

0.010 0.100

Analyst
AXH3
PXOI
MXL2

The following Analytical Methods were performed:

Method Description
I SW846 9056A

2 EPA 353.2 Modified

3 SW846 7196A

4 SW846 9045D

mg/kg

I MARI 11/29/14 1425 1439133

1
1
1
1
1

1 AXH3 11/28/14 1106 1439246

1 PXOI 11/29/14 1730 1439217 3

pH 1 PXOI 11/29/14 1456 1439826 4

Date Time Prep Batch
11/28/14 0851 1439245

11/26/14 1327 1439216

11/28/14 1138 1439132

Analvst Comments

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis
Report Date: December 3, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: XP0168

Project: RC-107 Soil

Client Sample ID: JIV1L6 Project: WCHN00720

Sample ID: 361900011 Client ID: WCHN001

Matrix: Soil
Collect Date: 20-NOV-14 07:38

Receive Date: 25-NOV-14

Collector: Client 3 \ V
Moisture: 4.88%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.704 0.704 2.10 mg/kg I MARI 11129/14 1454 1439133 1

Chloride C Q 2.46 0.704 2.10 mg/kg I

Fluoride 1.33 0.347 1.05 mg/kg I
Nitrate-N B 0.958 0.347 1.05 mg/kg I
Nitrite-N U - 0.347 0.347 1.05 mg/kg I
O-Phosphate as P U V- 0.704 0.704 2.10 mg/kg I
Sulfate 5.71 1.40 4.21 mg/kg I

Nutrient Analysis

EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen,Nitrate/Nitrite B 0.297 0.176 0.518 mg/kg I AXH3 11/28/14 1107 1439246 2

Spectrometric Analysis

SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.117 0.117 0.391 mg/kg I PXOI 11/29/14 1731 1439217 3

Titration and Ion Analysis

SW9045D pH "As Received"
pH at Temp 2H.6C X : 9.02 0.010 0.100 pH 1 PXOI 11/29/14 1457 1439826 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846_7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MIXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

I SW846 9056A
2 EPA 353.2 Modified

3 SW846 7196A
4 SW846 9045D

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 3, 2014

Client SDG: XPO 168

Client Sample ID: JIV1L7 Project: WCIN00720

Sample ID: 361900012 Client ID: WCHN001
Matrix: Soil
Collect Date: 20-NOV-14 07:32
Receive Date: 25-NOV-14
Collector: Client
Moisture: 8.22%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.730 0.730 2.18 mg/kg I MARl 11/29/14 1524 1439133 1

Chloride C 0 2.85 0.730 2.18 mg/kg I

Fluoride 1.30 0.360 1.09 mg/kg I

Nitrate-N 1.09 0.360 1.09 mg/kg I
Nitrite-N UVR 0.360 0.360 1.09 mg/kg I
O-Phosphate as P U i- 0.730 0.730 2.18 mg/kg I

Sulfate 8.90 1.45 4.36 mg/kg I
Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen,Nitrate/Nitrite B 0.450 0.170 0.500 mg/kg 1 AXH3 11/28/14 1109 1439246 2

Spectrometric Analysis
SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.120 0.120 0.399 mg/kg I PXOI 11/29/14 1732 1439217 3

Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 21.6C X ] 8.86 0.010 0.100 pH I PXOI 11/29/14 1458 1439826 4

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch

EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite AXH3 11/28/14 0851 1439245

SW846 3060A SW846 7196A Hexavalent Chromium in Soil PXOI 11/26/14 1327 1439216

SW846 9056A SW846 9056A Total Anions in Soil MXL2 11/28/14 1138 1439132

The following Analytical Methods were performed:

Method Description Analyst Comments

2

3

4

Notes:

SW846 9056A

EPA 353.2 Modified

SW846 7196A

SW846 9045D
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.get com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 3, 2014

Client SDG: XPO168

Client Sample ID: JIVIMO Project: WCHN00720

Sample ID: 361900013 Client ID: WCHN001

Matrix: Soil
Collect Date: 20-NOV-14 07:26
Receive Date: 25-NOV-14

Collector: Client

Moisture: 5.33%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ion Chromatography
SW846 9056A Anions "Dry Weight Corrected"
Bromide U 0.708

Chloride C 6.33

Fluoride 1.31

Nitrate-N 2.33
Nit-ite-N U'- 0.349
O-Phosphate as P U V. 0.708
Sulfate 14.1

Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weight Corrected"
Nitrogen, Nitrate/Nitrite 1.46

Spectrometric Analysis

SW846 7196A Hexavalent Chromium "Dry Weight Corrected"
Hexavalent Chromium U 0.119

Titration and Ion Analysis
SW9045D pH "As Received"
pH at Temp 2l.5C X 3 9.07

The following Prep Methods were performed:
Method Description
EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite
SW846 3060A SW846_7196A Hexavalent Chromium in Soil

SW846 9056A SW846 9056A Total Anions in Soil

0.708
0.708
0.349
0.349
0.349
0.708

1.40

0.170

2.11
2.11
1.06
1.06
1.06
2.11
4.23

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.501 mg/kg

0.119 0.397 mg/kg

0.010 0,100 pH

Analyst
AXI-13
PXO I
MXL2

Date
11/28/14
11/26/14
11/28/14

i MARI 11/29/14 1554 1439133

1
1
1

1 AXH3 11/28/14 1110 1439246

1 PXOI 11/29/14 1745 1439217

I PXOI 11/29/14 1501 1439826

Time Prep Batch
0851 1439245

1327 1439216

1138 1439132

The following Analytical Methods were performed:

Description.
SW846 9056A
EPA 353.2 Modified

SW846 7196A

SW846 9045D

Analyst Comments
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Company:
Address :

Contact:
Proect:

Method

2

3

4

2

3

4

Notes:
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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General Chemistry Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0168

Method/Analysis Information

Product: Ion Chromatography

Analytical Batch: 1439133 Method: SW846 9056A Anions

Prep Batch : 1439132 Method: SW846 9056A

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 9056A:

Sample ID Client ID
361900001 JIVIL2
361900002 J1VlL3
361900003 J1VlL8
361900004 JlV1L9
361900005 JiViMi
361900006 J1VlM2
36190ONY7 MVILID
361900008 JIV1L1
361900009 J1V1L4
361900010 J1V1L5
361900011 JIVIL6
361900012 JIVlL7
361900013 JiViMO
1203217663 Method Blank (MB)
1203217664 Laboratory Control Sample (LCS)
1203217665 36190000 1(J lVI L2) Sample Duplicate (DUP)
1203217666 361900002(JIVlL3) Sample Duplicate (DUP)
1203217667 361900001(J1VlL2) Matrix Spike (MS)
1203217668 361900002(J IVI L3) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-GC-E-086 REV# 23.

Preparation/Analytical Method VerIfication
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The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,
LLC. and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

Calibration luformation

The Ion Chromatography analysis was performed on a Dionex ICS-3000 Ion Chromatograph.

Initial Calibration
All initial calibration requirements have been met for this SDG.

Continuing Calibration Blanks
All continuing calibration blanks (CCBs) associated with reported data from this batch were within acceptance limits.

Calibration Verification Information (CCV)
All continuing calibration verification standards (CCVs) associated with reported data from this batch were within
acceptance limits.

Y Intercept Rule
The absolute value of the intercept is less than 3 times the MDL.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recovery met the acceptance limits.

Quality Control (QC) Designation
The following samples were selected for QC analysis: 361900001 (J1V1L2) and 361900002 (J1V1L3).

Matrix Spike (MS)/Post Spike (PS) Recovery Statement
The MS/PS recoveries for this sample set were within the required acceptance limits.

Duplicate Relative Percent Difference (RPD) Statement
The RPD between the sample and its duplicate met the acceptance limits.

Technical Information

GEL assigns holding times based on the date and time of sample collection. Those holding times expressed in hours
are calculated in the AlphaLims system by hours. Those holding times expressed as days expire at midnight on the day
of expiration.

Holding Times
All samples in this SDG met the specified holding time.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-analysis
The samples in this SDG did not require re-analysis.
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Miscellaneous Information

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1360745. 1203217663 (MB), 1203217664 (LCS), 1203217665
(J1V1L2DUP), 1203217666 (J1VIL3DUP), 1203217667 (JIV1L2MS), 1203217668 (J1V1L3MS), 361900001
(J1V1L2), 361900002 (J1V1L3), 361900003 (JIV1L8), 361900004 (JIV1L9), 361900005 (JIVIML), 361900006
(J1VlM2), 361900007 (JIVILO), 361900008 (JIVILl), 361900009 (J1V1L4), 361900010 (JIVIL5), 361900011
(JIV1L6), 361900012 (J1V1L7) and 361900013 (JIVIMO).

Manual Integrations
The following samples from this sample group had to be manually integrated due to errors in the instrument software
peak integration: 1203217663 (MB), 1203217665 (J1V1L2DUP), 1203217666 (JIV1L3DUP), 361900001 (J1VJL2),
361900002 (JIVIL3), 361900003 (JIV1L8), 361900006 (J1VLM2), 361900008 (JIVILl), 361900009 (J1V1L4),
361900010 (JlVLLS), 361900011 (J1VIL6) and 361900012 (JIV1L7).

Additional Comments
Additional comments were not required for this SDG.

Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to as virtual packaging. In an
effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:
Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are
present on the original raw data. These hard copies are temporarily stored in the laboratory. The data validator will
always sign and date the case narrative. Data that are not generated electronically, such as hand written pages, will be
scanned and inserted into the electronic package.
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Method/Analysis Information

Product: Nitrate + Nitrite

Analytical Batch: 1439246 Method: EPA 353.2 Nitrogen and Nitrate/Nitrite

Prep Batch: 1439245 Method: EEPA 353.2 Modified

Sample Analysis

The following samples were analyzed using the analytical protocol as established in EPA 353.2 Modified:

Sample ID Client ID
361900001 JlV1L2
361900002 J1VIL3
361900003 J1VIL8
361900004 J1VLL9
361900005 JiViMi
361900006 J1V1M2
361900007 JIVILO
361900008 JIVILl
361900009 JIVIL4
361900010 JIViL5
361900011 J1VIL6
361900012 J1V1L7
361900013 JiViMO
1203217935 Method Blank (MB)
1203217936 Laboratory Control Sample (LCS)
1203217937 361900001(J1V1L2) Sample Duplicate (DUP)

1203217938 361900002(J1V1L3) Sample Duplicate (DUP)

1203217939 361900001(J1V1L2) Matrix Spike (MS)

1203217940 361900002(J1V1L3) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-GC-E-128 REV# 8.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,

LLC. and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

Calibration Information
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The Nutrient analysis was performed on a Lachat QuickChem FIA+ 8500 Series.

Calibration Verification Information
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria.

Continuing Calibration Blanks
All continuing calibration blanks (CCBs) associated with reported data from this batch were within acceptance limits.

Y Intercept Rule
The absolute value of the intercept is less than 3 times the MDL.

Oualty Control (00 Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recovery met the acceptance limits.

Quality Control (QC) Designation
The following samples were selected for QC analysis: 361900001 (JIVIL2) and 361900002 (J1V1L3).

Matrix Spike (MS)/Post Spike (PS) Recovery Statement
The MS/PS recoveries for this sample set were within the required acceptance limits.

Duplicate Relative Percent Difference (RPD) Statement
The RPD between the sample and its duplicate met the acceptance limits.

Technical Information

GEL assigns holding times based on the date and time of sample collection. Those holding times expressed in hours

are calculated in the AlphaLims system by hours. Those holding times exiressed as days expire at midnight on the day

of expiration.

Holding Times
All samples in this SDG met the specified holding time.

Sample Dilutions
The following sample in this sample group was diluted due to high concentration: 361900007 (JIVILO).

Sample Re-analysis
The samples in *his SDG did not require re-analysis.

Miscellaneous Information

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from referenced

SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Additional Comments
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Additional comments were not required for this SDG.

Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to as virtual packaging. In an

effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages

electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are

present on the original raw data. These hard copies are temporarily stored in the laboratory. The data validator will

always sign and date the case narrative. Data that are not generated electronically, such as hand written pages, will be

scanned and inserted into the electronic package.
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Method/Analysis Information

Product: Hexavalent Chromium

Analytical Batch: 1439217 Method: SW846_7196A Hexavalent Chromium

Prep Batch : 1439216 Method: SW846 3060A

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 7196A:

Sample ID Client ID
361900001 JIVIL2
361900002 J1V1L3
361900003 J1VIL8
361900004 J1V1L9
361900005 JIVIMi
361900006 J1VIM2
361900007 JIVILO
361900008 JiVIL1
361900009 JIVIL4
361900010 JIVIL5
361900011 flVIL6
361900012 J1VIL7
361900013 JiViMO
1203217843 Method Blank (MB)
1203217844 Laboratory Control Sample (LCS)
1203217846 361900007(JIVILO) Sample Duplicate (DUP)
1203217847 361900013(JIViMO) Sample Duplicate (DUP)
1203217848 361900013(J1VMO) Matrix Spike (MS)
1203217850 361900007(J1VILO) Matrix Spike (MS)
1203217853 361900007(J1V1LO) Matrix Spike Duplicate (MSD)
1203217854 361900013(J1VlMO) Matrix Spike Duplicate (MSD)
1203217845 Insoluble Lab Control Sample (ILCS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-GC-E-044 REV# 19.

Preparation/Analytlcal Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,
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LLC. and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

Calibration Information

The Spectrometric analysis was performed on a Spectronic 20D+ Digital Spectrophotometer.

Initial Calibration
All initial calibration requirements have been met for this SDG.

Continuing Calibration Blanks
All continuing calibration blanks (CCBs) associated with reported data from this batch were within acceptance limits.

Calibration Verification Information (CCV)
All continuing calibration verification standards (CCVs) associated with reported data from this batch were within

acceptance limits.

Y Intercept Rule
The absolute value of the intercept is less than 3 times the MDL.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recovery met the acceptance limits.

Quality Control (QC) Designation
The following samples were selected for QC analysis: 361900007 (JIVILO) and 361900013 (JIVIMO).

Matrix Spike (MS)/Post Spike (PS) Recovery Statement
The MS/PS recoveries for this sample set were within the required acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this sample set were within the required acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPDs between the spike and spike duplicate met the acceptance limits.

Duplicate Relative Percent Difference (RPD) Statement
The RPD between the sample and its duplicate met the acceptance limits.

Technical Information

GEL assigns holding times based on the date and time of sample collection. Those holding times expressed in hours

are calculated in the AlphaLims system by hours. Those holding times expressed as days expire at midnight on the day

of expiration.

Holding Times
All samples in this SDG met the specified holding time.
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Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-analysis
The following samples was re-analyzed to verify the result.The reanalysis data was reported. 1203217845 (ILCS).

Miscellaneous Information

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from referenced

SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Additional Comments
Additional comments were not required for this SDG.

Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to as virtual packaging. In an

effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are

present on the original raw data. These hard copies are temporarily stored in the laboratory. The data validator will

always sign and date the case narrative. Data that are not generated electronically, such as hand written pages, will be

scanned and inserted into the electronic package.
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Method/Analysis Information

Product: pH

Analytical Batch: 1439826 Method: SW9045D pH

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 9045D:

Sample ID Client ID
361900001 JlV1L2
361900002 JIV1L3
361900003 J1V1L8
361900004 J1V1L9
361900005 JiVIMI
361900006 J1V1M2
361900007 JIVILO
361900008 JIVILl
361900009 J1V1L4
361900010 JIVILS
361900011 J1V1L6
361900012 J1V1L7
361900013 JiVIMO
1203219277 Laboratory Control Sample (LCS)
1203219278 361900007(J1VILO) Sample Duplicate (DUP)
1203219279 361900013(J1V1MO) Sample Duplicate (DUP)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-GC-E-008 REV# 21.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,
LLC. and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

Calibration Information

The Titration and Ion analysis was performed on a Thermo Orion Star Al 11. Immediates

Initial Standardization
The titrant was properly standardized
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Ouality Control (OC Information

Method Blank (MB) Statement
This batch does not require a method blank.

Laboratory Control Sample (LCS) Recovery
The LCS spike recovery met the acceptance limits.

Quality Control (QC) Designation
The following samples were selected for QC analysis: 361900007 (JIVILO) and 361900013 (JIVMO).

Duplicate Relative Percent Difference (RPD) Statement
The RPD between the sample and its duplicate met the acceptance limits.

Technical Information

GEL assigns holding times based on the date and time of sample collection. Those holding times expressed in hours
are calculated in the AlphaLims system by hours. Those holding times expressed as days expire at midnight on the day
of expiration.

Holding Times
The following samples from this sample group were received by the lab outside of the method specified holding time:
361900001 (J1V1L2), 361900002 (J1V1L3), 361900003 (J1V1 L8), 361900004 (J1V1L9), 361900005 (JIVIM1),
361900006 (J1V1M2), 361900007 (JIVILO), 361900008 (JiVIL 1), 361900009 (J1VIL4), 361900010 (JIVILS),
361900011 (J1V1L6), 361900012 (J1V1L7) and 361900013 (JIVIMO).

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-analysis
The samples in this SDG did not require re-analysis.

Miscellaneous Information

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1360341. 361900001 (J1VIL2), 361900002 (J1VIL3), 361900003
(J1V1L8), 361900004 (J1V1L9), 361900005 (JIVIMI), 361900006 (J1V1M2), 361900007 (JIVILO), 361900008
(JIVILI), 361900009 (JIVIL4),361900010 (JIVL5),361900011 (JIVIL6),361900012 (JIVIL7) and 361900013
(JIVIMO).

Additional Comments
Additional comments were not required for this SDG.

Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to as virtual packaging. In an
effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:
Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are
present on the original raw data. These hard copies are temporarily stored in the laboratory. The data validator will
always sign and date the case narrative. Data that are not generated electronically, such as hand written pages, will be
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scanned and inserted into the electronic package.
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Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated
for CLP or CLP-like packaging will receive a third level validation upon completion of the data package.

The following data validator ver' ted the info mation presented in this case narrative:

Reviewer: Date: 05Dec14
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GEL Laboratories LLC
Form GEL-DER

Originators Name:

Patrick Orgel

DER Report No.: 1360341

Revision No.: 1

Data Valldator/Group Leader:

Elzbieta Szulc 02-DEC-1429-NOV-14
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DATA EXCEPTION REPORT

Mo.Day Yr. Division: Quality Criteria: Type:
29-NOV-14 Industrial Specifications Process

instrument Type: Test / Method: Matrix Type: Client Code:
ELECTRODE SW846 9045D Solid WCHN

Batch ID: Sample Numbers:
1439826 See Below

Potentially affected work order(s)(SDG): 361900(XPOI 68)

Application Issues:

Sample received out of holding

Specification and Requirements DER Disposition:
Exception Description:

1. Sample received out of holding: 1. Samples were received and analyzed outside of method specified
holding time.

361900 001,002,003,004,005,006,007,008,009,

010,011,012,013



GEL Laboratories LLC
Form GEL-DER

Originator's Name:

Mary Sherwood

DER Report No.: 1360745

Revision No.: 3

Data Validator/Group Leader:

Thomas Lewis 02-DEC-1401-DEC-14
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DATA EXCEPTION REPORT

Mo.Day Yr. Division: Quality Criteria: Type:01-DEC-14 Federal SOP Process

instrument Type: Test / Method: Matrix Type: Client Code:
ICX9056 Solid WCHN

Batch ID: Sample Numbers:
1439133 see below

Potentially affected work order(s)(SDG): 361900(XP0168)
Application Issues:

Other

Specification and Requirements DER Disposition:
Exception Description:

1. Error on Raw Data 1. Due to an unknown computer glich the raw data has an incorrect month.
The month should be November instead of December. The day and times3619000 001, 002, 003, 004, 005, 006, 007 are correct.

008, 009, 010, 011, 012, 013

QC 1203217663 MB, 1203217664 LCS,

1203217665 DUP, 1203217667 MS,

1203217666 DUP, 1203217668 MS
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Company Contact Telephone No. Project Coordinator Price Code Data Turnaround)n Joan Kessner 375-4688 KESSNER, JH
Project Designation Sampling Location SAF No.

100-H Field Remediation 100-H-28 et al, north overburden pile RC-107
Ice Chest No. Field Logbook No. COA Method of Shipment

RZ C C - 0 7- - -0 EL-1627-08 01H2832000 Commerical Carrier fed
Shipped To OffSIte Prop"rIy No. Bill of LadinglAir Bil No.

GEL Laboratories Chariston A 5 /12 L-1 I_ _ _ _ _
Other Labs Shipped To

Eberline Services Oak Ridge Preservation N Cood 4C Coo 4C Coo 4C Cool 4C coc 4C Cool 4C Cool 4C

Type of Container GS Cip CUP MG . aG G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s)
none

Volume 2WmL 125eri. 25cni 250Mi T.L 25aiL 250mL 12ml.

Special Handling and/or Storage Anelywn 1 ) 0 c ,. w 6 SIm-VOA
none Sample Analysis ssWseew KcB.aM Pw d PAN&-a31 a O- R%

Sample No. Matrix Sample Date Sample Time --

JIVIMI SOIL sO- *-- -

J1V1M2 SOIL _ _.

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Reinushed By/Removed F DatOTime Receved By/Stored In %Aj paeiSTime (1) ICP Metals - 6010TR (Close-out List) (Aluminum, Antimony, Arsenic, Barium, BeryllW, Boron. Cadmium,
C. 4 y /p //1/ Calcium, Chromium, Cobalt Copper, iron, Lead, Magnesium, Manganese, Molybdenum, Nickel, Potassium,
RelinqusLed By/Removed Fmm D lme R dBy-m Selenium, Silicon, Silver. Sodium, Vanadium, Zinc); Mercury - 7471 - (CV)4 / AQ- B m F (2) IC Anions -905 (Bromide, Chloride, Fluoride, Nitrogen in Nitrate Nitrogen in Nitrite, Phosphorous in

'l(V / I , V / - / phosphate, Sulfate); N02/N03 - 353,2 (Nitrogen in Nitrite and NItrate} pH (Sol) - 9045 (pH Measurement)
Re kic d By/Removed From Dateime Received By/Stored in DateTe

l-1 p-V 50( O1'jO&+;li 4 se -'o-Nt /550
RanqM hed By/Remov F )wL0/T9m Rc Byr in DaBime

emv" ,6 1 -Z q-q jIal -11 0:7)S
R By/Removed rom U uDaterre RecIved By tored In 0aee

Relhnuishd By Ftom Date/Tim* Rpie ByISloed W)na-T

Relwinshed By/Removed From Deieaie Received By/Stored in Date/Tine

FINAL SAMPLE IDispo" ld Dsosecd By Date/Time
DISPOSITION ?01(08
WCH-EE-01 1



a

CHAIN OF POSSESSION Sign/Print Names
relinguished By/Removed from Daetime 9%2 Receved By/S 1 d itaffne

4I .s ( I I. Y iU \ Yj I 6&<7Z,.f 4-e I - -II5 t'tV5"c...j1 1/12
ReWmq.i'ed By/Removed From Dawlime Resite B, Dat/umeo

ktL> Lot1 1 &A ) -2 V -/ 0ql
e ~n , B oved From ' - In Dateme

) -4 -q a950 ad .thv
Relinqushed by/Removad From Deeime RqiWBy/Stored In DW.Tim.n

Reimqushed By/Removed From DataTme eceived in Datwine

Fleatquished By/Removed Fmm DalerTime Received byin Date/Time

Retigished By/Removed From Dateime Rcid By/Stafed in Dateffme

FINAL SAMPLE l -Mhod
DISPOSITION

SPECIAL INSTRU CTIONS
(1) ICP Metals - 6010TR (Clase-out List) {Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium,

- Calcium. Chromium. Cobalt Copper. Iron Lead, Magnesium, Manganese, Molybdenum, Nickel, Potassium,
Selenium, Silicon, Silver, Sodium, Vanadium, Zinc); Mercury - 7471 - (CV)
(2) IC Anions - 9056 (Bromide, Chloride, Fkuoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Phosphorous in
phosphate, Sulfate); N02/N03 - 353.2 (Nitrogen in Nitrite and Nitrate): pH (Sol) - 9045 {pH Measurement

DATE
I- -)

XP01 6j

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119

Collector Company Contact Telephone No. Project Coordinator Price Code DataTunwround

Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location

100-H Field Remediation 100-11-28 et al, north overburden pile RC-107

Ice Chest No. Field Logbook No. Method of Shipment

S C 2 - 0 EL-1627-08 01H232000 Commerical Carrier

Shipped To Offalte Property No. Bill of LadinglAir Bill No.

GEL Laboratories Charlston 13 2-f
Other Labe Shipped To

Eberline Services Oak Ridge None Cool 4C CQ4C Cool4C CoOC Cow 4C coot 4 Coo4C

Preservation

Type of Container G/P GtP GP aG &G &G G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of ContaInars) 1 1

none
Volume 250ML 1221lL 20L 25QML 2-n.L 250aL 25L 125ML

Special Handling and/or Storage See "M (2i PlESK . SenVOA TPH-*O

none Sample Analysis sPW w -Kao 2 - -M 8270 (rCL) Rang D

Sample No. Matrix Sample Date Sample Time - 0

SOIL

J1V1L1 SOIL 0,/ 0 5 *

JiviL:> I:.iNSL ($iOV

J1V1L4 SOIL fi i 5t

WCH-EE-011

)) -Z t/ -)'if UI-c)

**nw*ump*sed B
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119 Page2o03

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
____Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No.
100-H Field Remediation 100-H-28 et al, north overburden pile RC-107

Ice Chest No. Field Logbook No. Method of Shipment

C '- 0 2. EL-1627-08 01H2832000 Commerical Carrier
Shipped To Offsite Property No. Bill of Lading/Air Bill No.

GEL Laboratories Chariston A 13)
Other Labs Shipped To

Eberline Services Oak Ridge POMservat4o None Cool cCAC Comc cC C. C Coo4C CoC
PreservationI

Type of Container GwP GP GP G . ac AG G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1

none Volume 2CmL I2iml 25O-tL 250m, amL 20trl fl nL i5m-

Special Handling and/or Storage S I oI Mo VOok
none Sample Analysis Sospc P&0 PA** 531G &VAc.

Sample No. Matrix Sample Date Sample Time .

'J1&S SOIL IF 1 0 7-y - --

JiVIL6 SOIL ' / 0x t?3 a .

JiVIL7 SOIL / 0 -f? 2-

JivitL CIL

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Reqa.ned BOyntmov xn DerTmowe o%2Z owed By/Send In OiD"T (1) ICP Metals - O010TR (Close-out List) {Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium,

_ _ _ _ _ _ _ _ _ _ _ _ A ___.___'___y 0 Calcium, Chromium Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Molybdenum, Nickel, Potassium,o.i7y 4 L/ ~ I2Selenium, Silicon, Silver, Sodium, Vanadium, Zinc); Mercury - 7471 - (CV)Reinquished By/Removed From 0.lflflm/ (2) IC Anions - 9056 {Bromide, Chloride Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Phosphorous in0M Wt -q \q "q q - -rphosphate, Sulfate); NO2/NO3 - 353.2 (Nitrogen in Nitrite and Nitrate); pH (Soil) - 9045 (pH Measurement)

cRelt BI Dmarim

R moved From moo ,e 5
Ff b -x . y 21elc

Rekiquished By/Removed From Dae/ime ROned By/Stored In Date.Tme

Rernquished By/Removed From Dna/Time Racered By/Stored In D//ine .
DATE

Relinquished By/Removed From Den/Time Racsvwa ByrStied in DOWine9

FINAL SAMPLE Oi0pOS Method Disposed By OmarTie
DISPOSITION

WCH-EE-01 1



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119 Pagesof3

c or Company Contact Telephone No. Project Coordinator Prim Code Data Turnaround

Joan Kessner 375-4688 KESSNER, JH

SProject Designation Samplng Location o .

S 100-H Field Remedlation 100-H-28 et al, north overburden pile RC-1 07

ce Chost 14. Field Logbook No.A Method of Shipment

R CC-0 - 0 2- EL-1627-08 01H2832000 Commerical Carrier

Shipped To Offate Property No. Bill of Lading/Air Bill No.

GEL Laboratories Chariston _&P

Other Labs Shipped To
Eberline Services Oak Ridge Mc,. Coo4C CooI4C CooI4C cool4 Cos4c ComiC CA4C

Pruservati

Type of Container GV G& Gp aG NG orG SG G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1 _ 1

none Volume 2-&nt 12mi 25O'nL OmL 250nL 25(nL Z50ML l2SML

Special Handling and/or Storage se* *M (2) "" k .FM. OaMv

Sample Analysis s1o specs P Se PAI- 7 errn-V Or
hvl.Cfl4 WwudonTPI4-

Sample No. Matrix Sample Date Sample Time

Ji M0 SOIL - iaq

CHAIN OF POSSESSION SignlPrint Names SPECIAL INSTRUCTIONS
ReliiqiAshed By/RwmovedEr DaWrhine O S 2k Rened B1 S rd n a Olm (1) ICP Metals - 6010TR (Close-out List) {Aluminum, Antimony, ArsenIc, Barium, Beryllium, Boron, Cadmium,

A'>%L.\cd1 /'2 V Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese. Molybdenum, Nickel, Potassium,
Ah/cy .5 e ... // V/y X Jr...taLJN1 Selenium, Slcon, Silver, Sodium, Vanadium, Zinc); Mecnury - 7471 - (CV)

Raquipiied By/Removed From .13wr. (2) IC Anions - 9056 (Bromide, Chloride, Fluoride, Nitrogen in Nitrate, Nitrogen In Nitrite, Phosphorous in
Itphosphate, Silate}; N021N03 - 353.2 (Nitrogen in Nitrite and Nitrate); pH (Soil) - 9045 (pH Measurement)

From DatW~rme i Er'

RfInqued By/Removed From Datemimeesed s rL DOWIrke

_____________________DATE

Reliquished By/Removed From DOsWTnn ahnoe

Reinquished By/Removed From DOm a atacmewd By/Stored in Daffrne / V

FINAL SAMPLE p' Method
DISPOSITION

WCH-EE-011
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: ( 4)- - (DATA PACKAGE: wf 0 I

VALIDATOR: LAB: CA DATE: (5{

SDG: Y 6 (6',4

ANALYSES PERFORMED

Anions/IC TOC TOXand Grease Alk

Ammonia BOD/COD Chloride mim-V pH 0 3/NO2

Sulfate TDS TKN Phosphate

SAMPLES/MATRIX

A tLd . \VtL( .-.A\LZ . W(L-3 ..MV.,iL .. M LS

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ................................................................................... YO N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations perform ed on all instrum ents? ............................................... . .. .. .. ... .. .. .. .. .. .. ... .. .. .. ... .. Yes

Initial calibrations acceptable? ............................................................... . .. .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. ... .. .. .. ... .. Yes

ICV and CCV checks perform ed on all instrum en s?............................................................................ Y es.

ICV and CCV checks acceptable?............................................................ . .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. ... .. . .. ... .. Yes

Standards traceable? ............................ ..................................................... ....................................... Y es

Standards expired?................................................................................................................................... Yes

Calculation check acceptable?................................................................ . .. .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. .. ... .. .. .. ... Y es

o N/A

o N/A

N WA

N N/A

N N/A

N N/A

N N/A

46



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
ICB and CCB checks performed for all applicable analyses? (Levels D, E)........................................... Yes No

ICB and CCB results acceptable? (Levels D, E) ..................................... Yes No /A

Laboratory blanks analyzed? .................................................. .............................................................. No N/A
Laboratory blank results acceptable?....................................... ........................................................ Yes N N/A
Field blanks analyzed? (Levels C, D, E) .............................................................................................. .. Yes N

Field blank results acceptable? (Levels C, D, E)..................................................................................... Yes No

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No /

Comments: Lc) -t- -A -

4. ACCURACY (Levels C, D, and E)

Spike sam ples analyzed? ...................................................................................................... ,................. o N /A
Spike recoveries acceptable?.................................................................................................................. Y e N o

Sike standards NIST traceable'? (Levels D, E).........................................................................................Yes No

Spike standards expired? (Levels D, E).................................................................................................. No N/A
LCS/BSS samples analyzed? .................................................... ............................................................. Y No N/A

LCS/BSS results acceptable?........................................ .......... ........... .......... ..... Yes No

Standards traceable? (Levels D, E)......................................................................................................... Yes No

Standards expired? (Levels D, E)............................................................................................................ Yes No

Transcription/calculation errors? (Levels D, E)............-....................................................................... Yes /A,

Performance audit sample(s) analyzed? .............................................................................................. Ye No

Performance audit sample results acceptable?......................................................................................... Yes No

Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?........................................................................................................ N o N /A

D uplicate results acceptable? ................................................................................................................ .Y e N o

MS/MSD standards NIST traceable? (Levels D, E).......................................................................... es No

MS/MSD standards expired? (Levels D, E) ............................................................................................ Yes No

Field duplicate RPD values acceptable? ............................... ............................................................... Y N o N /A

Field split RPD values acceptable?......................................................................................................... Y es N o

Transcription/calculation errors? (Levels D, E)...................................................................................... Yes No

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved? ...... ....................................................................................................... N o N /A

Sample holding times acceptable? ........................................... . .......... .............................. Yes N/A

Comments:_._ kW- V k A V C
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses?........................................................................................ N o

Results supported in the raw data? (Levels D , E).................................................................................... Yes No

Sam ples properly prepared? (Levels D , E)............................................................................................ Y es N o

D etection lim its m eet RD L? ............................ ................................................................................. . o N /A

Transcription/calculation errors? (Levels D , E)...................................................................................... Yes N o

Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 361900 Clie

Parmname

Ion Chromatography
Batch 1439133

QC1203217665 361900001 DUP
Bromide

Chloride

Fluoride

Nitrate-N

Nitrite-N

0-Phosphate as P

Sulfate

QC1203217666 361900002 DUP
Bromide

Chloride

Fluoride

Nitrate-N

Nitrite-N

O-Phosphate as P

Sulfate

QC1203217664 LCS
Bromide

Chloride

Fluoride

Nitrate-N

Nitrite-N

QC Summary
Renort Date: December 3, 2014

Page 1 of 4

nt SDG: XP0168

NOM

U

BC

U

U

U

BC

B

B

U

U

Samnie OURI

0.687

1.58

1.31

1.29

0.338

0.687

5.08

0.681

1.56

0.991

0.936

0.336

0.681

4.87

U

B

Project Description: RC-107 Soil

QC Units RPD% REC% Range Anist Date Time

0.687

1.62

1.38

1.34

0.338

0.866

5.54

U

B

U 0.681

2.13

B 1.00

B 0.944

U 0.336

U 0.681

4.72

12.5

50.0

25.0

25.0

25.0

12.6

47.0

24.1

23.9

23.5

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

N/A

2.56 ^

5.35 ^

4.21 A

N/A

200 ^

8.63 A

N/A

31.0 A

1.12 A

0.866 A

N/A

N/A

3.08 A

101

94

96.6

95.4

94.2

MARI 11/29/14 07:26

(+/-2.05)

(+/-1.03)

(+/-1.03)

(+/-2.05)

(+/-4.10)

11/29/14 08:56

(+/-2.03)

(+/-1.02)

(+/-1.02)

(+/-4.07)

(90-/110%)

(90-/0 110%)

(90/0- 110%)

(90/0- 110%)

(90/0- 110%)

11/29/14 06:26
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname

Ion Chromatography
Batch 1439133

QC Summary
Client SDG: XPO168 Project Description: RC-107 Soil Page 2 of 4

NOM Sample Qual O§7 Units RPD% REC% Range Anist Date Time

O-Phosphate as P

Sulfate

QC1203217663 MB
Bromide

Chloride

Fluoride

Nitrate-N

Nitrite-N

O-Phosphate as P

Sulfate

QCt203217667 361900001 MS
Bromide

Chloride

Fluoride

Nitrate-N

Nitrite-N

0-Phosphate as P

Sulfate

QC1203217668 361900002 MS
Bromide

Chloride

Fluoride

Nitrate-N

12.5

100

12.7 mg/kg

96.6 mg/kg

U

B

U

U

U

U

U

12.8

51.3

25.6

25.6

25.6

12.8

103

12.7

50.8

25.4

25.4

U

BC

U

U

U

BC

B

B

0.687

1.58

1.31

1.29

0.338

0.687

5.08

0.681

1.56

0.991

0.936

0.670

1.21

0.330

0.330

0.330

0.670

1.33

13.0

49.7

25.7

25.8

25.0

12.7

106

13.0

50.0

25.6

25.4

102 (90%- 10%) MAR 11/29/14 06:26

96.6 (90/o-110%)

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

101

93.8

95.3

95.7

97.4

99.1

98.5

103

95.3

96.7

96.2

(72/-133%)

(53/-137%)

(35/-133%)

(64/,-131%)

(66%- 128%)

(35%-134%)

(44/-146%)

(72/6-133%)

(53%-137%)

(35%-133%)

(64%- 13 1%)

11/29/1405:56

11/29/14 07:56

11/29/14 09:26
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname

Ion Chromatography
Batch 1439133

Nitrite-N

O-Phosphate as P

Sulfate

Nutrient Analysis
Batch 1439246

QC1203217937 361900001 DUP
Nitrogen, Nitrate/Nitrite

QC1203217938 361900002 DUP
Nitrogen, Nitrate/Nitrite

QCl203217936 LCS
Nitrogen, Nitrate/Nitrite

QC1203217935 MB
Nitrogen, Nitrate/Nitrite

QC1203217939 361900001 MS
Nitrogen, Nitrate/Nitrite

QC1203217940 361900002 MS
Nitrogen, Nitrate/Nitrite

Spectrometric Analysis
Batch 1439217

QC1203217846 361900007 DUP
Hexavalent Chromium

QC1203217847 361900013 DUP
Hexavalent Chromium

QC1203217845 ILCS
Hexavalent Chromium

QC1203217844 LCS
Hexavalent Chromium

QC1203217843 MB
Hexavalent Chromium

QC1203217848 361900013 MS
Hexavalent Chromium

QC1203217850 361900007 MS

Client SDG: XP0168

NOM

25.4

12.7

102

U

U

B

B

QC Summary
Project Description: RC-107 Soil

Sample ual QC Units RPD% REC%

0.336

0.681

4.87

0.249

0.219

10.0

9.70

10.0

B

B

U

U

0.249

0.219

0.127

0.119

7.98

4.00

4.25 U 0.119

25.0

12.8

105

B 0.259

B 0.200

9.85

U 0.170

9.67

9.78

U 0.127

U 0.126

6.39

3.29

U 0.120

4.07

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

98.4

101

98.7

3.89 A

8.79 ^

Page 3 of 4

Range Anist Date Time

(66%-128%)

(35/*-134%) MAR I 11/29/1409:26

(44/o-146%)

(+/-0.495)

(+/-0.501)

98.5 (90/,-110%)

97.1

95.4

(75%-/125%)

(75/-125%)

N/A

N/A

80.1

82.3

(80/-120%)

(80/6-120%)

95.8 (75/o-125%)

AXI-13 11/28/14 10:47

11/28/14 10:51

11/28/14 10:45

11/28/14 10:44

11/28/14 10:48

11/28/14 10:52

PXOI 11/29/14 17:08

11/29/14 17:45

12/02/14 12:44

11/29/14 16:43

11/29/14 16:43

11/29/14 17:46
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel corn

QC Summary
Workorder: 361900 Client SDG: XP0168 Project Description: RC-107 Soil Page 4 of 4

Parmname NOM Sample Qual 9C Units RPD% REC% Range Anist Date Time

Spectrometric Analysis
Batch 1439217

Hexavalent Chromium 4.15 U 0.127 3.98 mg/kg 95.8 (75%-125%) 11/29/14 17:08

QC1203217853 361900007 MSD
Hexavalent Chromium 4.15 U 0.127 4.04 mg/kg 1.62 97.5 (0%-30/o) PXOI 11/29/14 17:08

QC1203217854 361900013 MSD
Hexavalent Chromium 4.15 U 0.119 3.98 mg/kg 2.39 95.8 (0-30%) 11/29/14 17:47

Titration and Ion Analysis
Batch 1439826

QC1203219278 361900007 DUP
pH X 8.66 X 8.81 pH 1.72 (0-/o410%) PXOI 11/29/14 14:49

QC1203219279 361900013 DUP

pH X 9.07 X 9.06 pH 0.110 (0/-10%) 11/29/14 15:03

QC 1203219277 LCS
pH 7.00 7.01 pH 100 (99-/o101%) 11/29/14 14:36

Notes:

The Qualifiers in this report are defined as follows:

< Sample is below the EPA guidance level for Reactive Releasable Cyanide and/or Reactive Releasable Sulfide

> Result greater than quantifiable range or greater than upper limit of the analysis range

B The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate).

C Target analyte was detected in the sample and the associated blank. The associated blank concentration is >= EQL or is > 5% of the measured
concentration and/or decision level for associated samples.

D Results are reported from a diluted aliquot of sample.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the

RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 30 March 2015
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consuffing
Project: 100-H Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 100-

H-28
Subject: Polyaromatic Hydrocarbon - Data Package No. XP0168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0168

prepared by GEL Laboratories (GEL). A list of samples validated along with the

analyses reported and the method of analysis is provided in the following table.

Sample ID. Sample Date Media Validation Analyte
J1V1LO 11/24/14 Soil C See note 1

J1V1Li 11/24/14 Soil C See note 1

J1V1L2 11/20/14 Soil C See note 1

J1V1L3 11/20/14 Soil C See note 1

J1V1L4 11/24/14 Soil C See note 1

JiV1L5 11/24/14 Soil C See note 1

J1V1L6 11/24/14 Soil C See note 1

J1V1L7 11/24/14 Soil C See note 1

J1V1L8 11/20/14 Soil C See note 1

JIV1L9 11/20/14 Soil C See note 1

J1ViMO 11/20/14 Soil _ C See note 1

J1VIM1 11/20/14 Soil-_ C See note 1

J1V1M2 11/20/14 Soil C See note I

1 - Polyaromatic Hydrocarbons by 3550B.

Data validation was conducted in accordance with the Washington Closure Hanford

(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the

following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client
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DATA QUALITY OBJECTIVES

- Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as

follows: Analytes must be extracted within 14 days of the date of sample collection and

analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated

sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-

detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all

non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least

one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in

the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that

analyte found in the associated blank are qualified as non-detects. If a sample result is

less than the CRQL and is less than five times (or less than ten times for lab

contaminants) the highest associated blank result, the sample result value is raised to

the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy

of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in

2



duplicate using five compounds for which percent recoveries must be within a range of

50-150% or within laboratory control limits. If spike recoveries are outside control limits,

detected sample results less than five times the spike concentration are qualified as

estimates and flagged "J". Undetected sample results with spike recoveries below

control limits are qualified as estimates and flagged "UJ". Undetected sample results

are not qualified if the spike recovery is above control limits. Sample results greater

than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual

samples. Matrix-specific surrogate compound recovery control windows have been

established by the EPA CLP program. If two surrogates of the same class of

compounds (base/neutral or acid) are out of control limits, all associated sample results

greater than the contract required quantitation limit (CRQL) are qualified as estimates

and flagged "J". Sample results less than the CRQL and below the lower control limit

are qualified as estimates and flagged "UJ". Sample results less than the CRQL with

recoveries above the upper control limit require no qualification. If a surrogate recovery

is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are

rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific

information on the precision of the method for specific target compound classes.

Precision is expressed by the relative percent difference (RPD) between the recoveries

of duplicate matrix spike analyses performed on a sample. Samples results must be

within RPD limits of +/-30%. If RPD values are out of specification and the sample

concentration is less than five times the spike concentration, all associated detected

sample results are qualified as estimates and flagged "J". If RPD values are out of

specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1V1L8/J1V1M2) were submitted for analysis. Field

duplicates are compared using the same criteria as for laboratory duplicates. All field

3



duplicate results were acceptable.

- Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

- Completeness

Data package No. XP0168 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH

validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the

sample. The value reported is the same quantitation limit corrected for

sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the

sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a

minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to

an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the

sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The

data may not be valid for some specific applications (i.e., usable for decision-

making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid

for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE I OF I
ELR

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 2, 2014

Client SDG: XP0168

Client Sample ID: JIVIL2
Sample ID: 361900001
Matrix: Soil
Collect Date: 20-NOV-14 11:02
Receive Date: 25-NOV-14
Collector: Client
Moisture: 2.5%

Qualifier Result

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5,12
Acenaphthylene U 5.12
Anthracene U 1.71
Benzo(a)anthracene 14.7
Benzo(a)pyrene 11.7
Benzo(b)fluoranthene 10.4
Benzo(ghi)perylene 7.93
Benzo(k)fluoranthene U 0.273
Chrysene 13.4
Dibenzo(a,h)anthracene U 0.546
Fluoranthene 21.8
Fluorene U 5.12
Indeno(1,2,3-cd)pyrene U 0.546
Naphthalene U 5.12
Phenanthrene 17.1
Pyrene 29.4

The following Prep Methods were performed:
Method - -- Description_
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description
SW846 8310

Surrogate/Tracer Recovery Test
Decafluorobiphenyl 8310/3550 PAH Sid list Soil "Dry Weight

Corrected"

5.12

5.12
1.71

0.546
0.546
0,546
0.546
0.273
0.546
0.546
0.546

5.12
0.546

5.12
5.12

0.546

17.1
17.1
17.1
1.71
1.71
1.71
1.71

0.854
1.71
1.71
1,71
17.1
1.71

17.
17.1
1.71

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 11/28/14 1222 1439317

Analyst Date Time Prep Batch
AXVI 11/26/14 1754 1439316

Analyst Comments

Result Nominal Recovery%0/o Acceptable Limits
5670 ug/kg 8540 66.4 (46%-101%)

Notes:

10
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIL3
Sample ID: 361900002
Matrix: Soil
Collect Date: 20-NOV-14

Receive Date: 25-NOV-14

Collector:
Moisture:

Client SDG: XPO 168

Project: WCHNO0726
Client ID: WCHN0OI

10:51

Client
1.67%

Parameter Qualifier Result

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.08
Acenaphthylene U 508
Anthracene U 1,69

Benzo(a)anthracene 2.63

Benzo(a)pyrene 2.14
Benzo(b)fluoranthene 1.92
Benzo(ghi)perylene 153
Benio(k)fluoranthene U 0.271
Chrysene P 3.12
Dibenzo(a,h)anthracene U 0.541
Fluoranthene 4.25
Fluorene U 5.08
tndeno(l,2,3-cd)pyrene U 0.541
Naphthalene U 5.08
Phenanthrene U 5.08
Pyrene 4.54

The following Prep Methods were performed:

Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description
SW846 8310

Surrogate/Tracer Recovery Test
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dfy Weight

Corrected"

DL RL Units DF Analyst Date Time Batch Method

5.08
5.08
1.69

0.541
0.541
0.541
0.541
0.271
0.541
0.541
0.541

5.08
0.541

5.08
5.08

0.541

16.9
16.9
16.9
1.69
1.69
1.69
1.69

0.846
1.69
1.69
1.69
16.9
1.69
16.9
16.9
1.69

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 11/28/14 1304 1439317

Analyst Date Time Prep Batch

AXV1 11/26/14 1754 1439316

Analyst Comments

Result Nominal Recovery% Acceptable Limits

5310 ug/kg 8460 62.8 (46%-101%)

Notes:

11
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 55-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIVIL8
Sample ID: 361900003
Matrix:
Collect Date:
Receive Date:

Collector
Moisture:

Client SDG: XP0168

Project:
Client ID:

Soil
20-NOV-14 10:08
25-NOV-14
Client
3.57%

WCHN00720
WCHN001

1 1111

Parameter Qualifier Result -

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.18
Acenaphthylene U 5. 18

Anthraccne U 1.73

Benzo(a)anthracene 8,96

Benzo(a)pyrene 768

Benzo(b)fluoranthene 8-83

Benzo(ghi)perylene U 0.552

Benzo(k)fluoranthene U 0.276
Chrysene 6.51

Dibenzo(a,h)anthraccne U 0,552
Fluoranthene 11.8

Fluorene U 5.18

ndeno(1,2,3-cd)pyrene U 0.552

Naphthalene U 5.18

Phenanthrene J 7.11

Pyrene 12.4

DL RL Units DF Analyst Date Time Batch Method

5.18
5.18
1.73

0.552
0.552
0.552
0552
0.276
0.552
0.552
0.552

5.18
0.552

5.18
5.18

0.552

17.3
17.3
17.3
1.73
1.73
1.73
1.73

0.863
1.73
1.73
1.73
17.3
1.73
17.3
17.3
1.73

The following Prep Methods were performed:

Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description
SW846 8310

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected*

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1 CWW 11/28/14 1346 1439317

Analyst Date Time Prep Batch

AXVI 11/26/14 1754 1439316

Analyst Comments

Nominal Recovery% Acceptable Limits
8630 53.9 (46%-101%)

Result
4650 ug/kg

Notes:

12
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIL9
Sample ID: 361900004
Matrix: Soil
Collect Date: 20-NOV-14 10:38

Receive Date: 25-NOV-14

Report Date: December 2, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN0OI

Client
4.25%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.20

Acenaphthylene U 5.20
Anthracene J 536

Benzo(a)anthracene 21.5
Benzo(a)pyrene 19.0

Benzo(b)fluoranthene 21.4

Benzo(ghi)perylene 11A
Benzo(k)fluoranthene 12.0
Chrysene 17.7

Dibenzo(a,h)anthracene U 0.555
Fluoranthene 32.8
Fluorene U 5.20
Indeno(1,2,3-cd)pyrene U 0.555
Naphthalene U 5.20
Phenanthrene 25.4

Pyrene 31.3

The following Prep Methods were performed:

Method __ Description __ __

SW846-35503550B PAH BY -PLC Prep in soil

The following Analytical Methods were performed:

Method Description
I SW846 8310

Surrogate/Tracer Recovery Test
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight

Corrected"

5.20
5.20
1.73

0.555
0.555
0.555
0.555
0,278
0.555
0.555
0.555

5.20
0.555

5.20
5.20

0.555

17.3

173

17.3

1.73
1.73
1.73
1.73

0,867
1.73
1.73
1.73
17.3
1.73
17.3
17.3
1.73

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 11/28/14 1428 1439317

Analyst Date Time Prep Batch
AXVI 11/26/14 1754 1439316

Analyst Comments

Result Nominal Recovery% Acceptable Limits

4850 ug/kg 8670 55.9 (46%-101%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 2, 2014

Client SDG: XPO 168

Client Sample ID: JIVIMI
Sample ID: 361900005
Matrix: Soil
Collect Date: 20-NOV-14 10:26
Receive Date: 25-NOV-14
Collector: Client
Moisture: 2.94%

Qualifier Result

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.14
Acenaphthylene U 5.14
Anthracene U 171
Benzo(a)anthracene 5.34
Benzo(a)pyrene 5.34
Benzo(b)fluoranthene 5.87
Benzo(ghi)perylene 4.20
Benzo(k)fluoranthenm U 0.274
Chrysene 4.84
Dibenzo(a,h)anthracene U 0549
Fluoranthene 7.48
Fluorene U 5.14
Indeno(l,2,3-cd)pyrene U 0.549
Naphthalene U 5.14
Phenanthrene U 5.14
Pyrene 7.88

The following Prep Methods were performed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:____
Method Description

SW846 8310

Surrogate/Tracer Recovery Test
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight

Corrected"

5.14
5.14
1.71

0.549
0.549
0.549
0.549
0.274
0.549
0.549
0.549

5.14
0.549

5.14
5.14

0.549

17.1
171

17.1
1.71
1.71
171
1.71

0.857
1.71
1.71
1.71
17.1
1.71
17.1
17.1
1.71

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
AXVI 11/26/14

Result
5110 ug/kg

CWW 11/28/14 1510 1439317

Time Prep Batch
1754 1439316

Analyst Comments

Nominal Recovery% Acceptable Limits
8570 59.6 (46/-101%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

ClientSample ID: JIVIM2
Sample ID: 361900006
Matrix: Soil
Collect Date: 20-NOV-14 10:08
Receive Date:
Collector:
Moisture:

Report Date: December 2, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNOOI

25-NOV-14
Client
3.32%

Parameter _____Qualifier Result -

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.16
Acenaphthylene U 5.16
Anthracene J 2 56
Benzo(a)anthracene 14.3

Benzo(a)pyrene 12.3

Benzo(b)fluoranthene 14.4

Benzo(ghi)perylene 8.08

Benzo(k)fluoranthene U 0275

Chrysene 10.3

Dibenzo(a,h)anthracene U 0.550

Fluoranthene 20.5

Fluorene U 5.16

1ndeno(1,2,3-cd)pyrene U 0.550

Naphthalene U 5.16

Phenanthrene J 10.6

Pyrene 18.6

The following Prep Methods were performed:

Method Description
SW846 3550 B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description
Sv

Surrogate/Tracer Recovery
Decafluorobiphenyl

DL RL Units DF Analyst Date Time Batch Method

5.16

5.16
1.72

0.550
0.550
0.550
0.550
0.275
0.550
0.550
0.550

5.16
0.550

5.16
5.16

0.550

17.2
17.2
17.2
1.72
1.72
1.72
1.72

0.860
1.72
1,72
1.72
17.2
1.72
17.2
17.2
1.72

ug/kg
ugfkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
AXVI 11/26/14

846 8310

Test -
8310/3550 PAH Std list Soil *Dry Weight
Corrected"

CWW 11/28114 1552 1439317

Time Prep Batch
i754 439316

Analyst Comments

Result Nominal Recovery% Acceptable Limits

5450 ug/kg 8600 63.4 (46%-101%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www geltcom

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN f4-2 f
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil
Client Sample ID: JIVILO
Sample ID: 361900007
Matrix: Soil
Collect Date: 20-NOV-14 08:11
Receive Date: 25-NOV-14

Collector: Client
Moisture: 6.64%

Parameter Qualifier Result
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
lndeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

j 14.4
U 5.34

23.3
58.7
50.6
56.7
30.5

U 0.285
41.6

U 0.570
87.1

j 11.2
U 0.570
U 5.34

75.1
81.5

DL

5.34
5.34
1.78

0.570
0.570
0.570
0.570
0285
0.570
0.570
0.570

5.34
0.570

5,34
5.34

0.570

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

RL Units DF Analyst Date Time Batch Method

17.8
17.8
17.8
1.78
1.78
1.78
1,78

0.891
1.78
1.78
1.78
17.8
1.78
17.8
17.8
1.78

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

CWW 11/28/14 1635 1439317

The following Prep Methods were performed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description
SW846 8310

Surrogate/Tracer Recovery Test
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight

Corrected"

Analyst Date
AXVI 11/26/14

Time Prep Batch
1754 1439316

_Analyst Comments

Result Nominal Recovery% Acceptable Limits
5290 ug/kg 8910 59.4 (46/-101%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSfN 144-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVILI
Sample ID: 361900008

Report Date: December 2, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

Soil
20-NOV-14 08:04
25-NOV-14
Client
5.8%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene 85.2
Acenaphthylene U 5.31

Anthracene 170
Benzo(a)pyrene 318
Benzo(ghi)perylene 172
Benzo(k)fluoranthene 166

Chrysene 244

Dibenzo(a,h)anthracene U 0.566
Fluorene 72.5

Indeno(1,2,3-cd)pyrene U 0.566
Naphthalene U 5.31

Phenanthrene 511
Benzo(a)anthracene D 375

Benzo(b)fluoranthene D 332

Fluoranthene D 593

Pyrene D 494

The following Prep Methods were performed:

Method Description
SW846 3530 - 3550B PAlI BY HPLC Prep in soil

The following Analytical Methods were performed:

Method

2

5.31
5.31
1.77

0.566
0.566
0.283
0.566
0.566

5.31
0.566

5.31
531
2.26
2.26
2.26
2.26

17.7
177
17.7
1.77
1.77

0.884
1.77
1.77
17.7
1.77
17.7
17.7
7.07
7.07
7.07
7.07

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
AXVI 11/26/14

4
4

CWW 11/28/14 1923 1439317

CWW 11/29/14 0514 1439317

4
4

Time Prep Batch
1754 1439316

Analyst ConmmentsDescription
SW846 8310
SW846 8310

Surrogate/Tracer Recovery Test
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight

Corrected"
Decafluorobiphenyl 8310/3550 PAlH Std list Soil "Dry Weight

Corrected"

Result
4760 ug/kg

4870 ug/kg

Nominal Recovery% Acceptable Limits
8840 53.9 (46%-101%)

8840 55.1 (46/-101%)

Notes:

17
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.geltcom

Certificate of Analysis

Company:
Address :

Parameter

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIVIL4
Sample ID: 361900009
Matrix: Soil
Collect Date: 20-NOV-14 07:58
Receive Date: 25-NOV-14

Collector: Client

Moisture: 5.2%

Qualifier Result

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene 57.8
Acenaphthylene U 5,27

Anthracene 57.1

Benzo(a)anthracene 273
Benzo(a)pyrene 286
Benzo(b)fluoranthene 329
Benzo(ghi)perylene 173
Benzo(k)fluoranthene 140
Chrysene 191
Dibenzo(a,h)anthracene U 0.562
Fluorene P 18.9
1ndeno(1,2,3-cd)pyrene U 0.562
Naphthalene U 5.27

Phenanthrene 181
Pyrene 327

Fluoranthene D 358

The following Prep Methods were performed:
Method Description_
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Description __ _

SW846 8310

2 SW

Surrogate/Tracer Recovery
Decafluorobiphenyl

Decafluorobiphenyl

846 8310

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Report Date: December 2, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF Analyst Date TimeBatch Method

5.27
5.27
1.76

0.562
0.562
0.562
0,562
0.281
0.562
0.562

5.27
0.562

5.27
5.27

0.562
2.25

17.6
17.6
17.6
1.76
1.76
1.76
1.76

0.878
1.76
1.76
17.6
1.76
17.6
17.6

1.76
7.02

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

CWW 11/28/14 2048 1439317

CWW 11/29/14 0638 1439317

Analyst Date Time Prep Batch
AXVI 11/26/14 1754 1439316

Result
4620 ug/kg

4670 ug/kg

Analyst Comments

Nominal Recovery% Acceptable Limits
8780 52.6 (46%-,101%)

8780 53.2 (46%-101%)

Notes:

18
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate

Company:
Address

Contact:
Project:
Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSI N H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

J IVIL5
361900010
Soil
20-NOV-14 07:43
25-NOV-14
Client
5.36%

Report Date: December 2, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5,27
Acenaphthylene U 5.27
Anthracene U 1.76
Benzo(a)anthracene 6.13
Benzo(a)pyrene 5.48
Benzo(b)fluoranthene 5.13
Benzo(ghi)perylene 4.62
Benzo(k)fluoranthene U 0.281
Chrysene 6.05
Dibenzo(a,h)antiracene U 0.562
Fluoranthene 9.28
Fluorene U 5,27
Indeno(1,2,3-cd)pyrene U 0,562
Naphthalene U 5.27
Phenanthrene J 6.15
Pyrene 104

The following Prep Methods were performed:
Method Description
SW846 3550B 3550B PAH BY IHPLC Prep in soil

The following Analytical Methods were performed:
Method Description

SW846 8310

DL RL Units DF Analyst Date Time Batch Method

5.27
5.27

1.76

0.562
0.562
0.562
0.562
0.281
0.562
0.562
0.562

5.27
0.562

5.27
5.27

0.562

17.6
17.6

17.6
1.76
1.76
1.76
1.76

0.878
1.76
1.76
1.76
17.6

1.76
17.6
17.6
1.76

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 11/28/14 2212 1439317

Analyst Date Time Prep Batch
AXV I 1/26/14 1754 1439316

Analyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Result
4840 ug/kg

Nominal
8780

Recovery% Acceptable Limits
55.1 (46%-101%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JlVIL6
Sample ID: 361900011
Matrix: Soil
Collect Date: 20-NOV-14 07:38
Receive Date: 25-NOV-14

Collector:
Moisture:

Report Date: December 2, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Client
4.88%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.25
Acenaphthylene U 5.25
Anthracene U 175
Benzo(a)anthracene 3.76
Benzo(a)pyrene 3,37
Benzo(b)fluoranthene 3.69
Benzo(ghi)perylene 2.66
Benzo(k)fluoranthene U 0.280

Chrysene 3.38
Dibenzo(a,h)anthracene U 0.560

Fluoranthene 5.94

Fluorene U 5.25

Indeno(1,2,3-cd)pyrene U 0.560
Naphthalene U 5.25

Phenanthrene U 5.25
Pyrene 5.02

The following Prep Methods were performed:
Method Description
SW8~4635 --B 3550B PAH BY HPCiPrep insoil

The following Analytical Methods were performed:

5.25
5.25
1.75

0.560
0.560
0.560
0.560
0.280
0.560
0.560
0.560

5.25
0.560

5.25
5.25

0.560

17.5
17.5
17.5
1.75
1.75
1.75
1.75

0.874
1.75
1.75
1.75
17.5
1.75
17.5
17.5
1.75

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
AXVI 11/26/14

CWW 11/29/14 0019 1439317

Time Prep Batch
T754 I4393i6

Method Description
SW846 8310

Surrogate/Tracer Recovery Test _ _ __

Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Analyst Comments

Result Nominal Recovery% Acceptable Limits

5370 ug/kg 8740 61.4 (46%-101%)

Notes:

20
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: December 2, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIVIL7

Sample ID: 361900012
Matrix: Soil

Collect Date: 20-NOV-14 07:32

Receive Date: 25-NOV-14

Collector: Client

Moisture:

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

8.22%

Parameter - - Qualifier Result
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.45

Acenaphthylene U 5.45
Anthracene U 1.82
Benzo(a)anthracene 5.73

Benzo(a)pyrene 4.64

Benzo(b)fluoranthene 5.45

Benzo(ghi)perylene 3.50

Benzo(k)fluoranthene U 0.290

Chrysene 4.38

Dibenzo(a,h)anthracene U 0.581

Fluoranthene 7.73

Fluorene U 5.45

Indeno(l,2,3-cd)pyrene U 0.581
Naphthalene U 5.45

Phenanthrene U 5.45

Pyrene 6.59

The following Prep Methods were performed:

Method Description
SW846 3550B 350B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Mehod Descri ption
SW8468310

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

DL RL Units DF Analyst Date Time Batch Method

5.45
5.45
1.82

0.581
0.581
0.581
0.581
0.290
0.581
0.581
0.581

5.45
0.581
5,45

5.45
0.581

18.2
18.2

18.2

1.82
1.82
1.82
1.82

0.908
1.82
1.82
1.82
18.2
1.82
18.2
18,2

1.82

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

Analyst Date
AXVi - 11/26/14

CWW 11/29/14 0101 1439317

Time Prep Batch
1754 1439316

Analyst Comments

Result Nominal Recovery% Acceptable Limits

5740 ug/kg 9080 63.2 (460/-101%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIVIMO
Sample ID: 361900013
Matrix: Soil
Collect Date: 20-NOV-1 4 07:26
Receive Date: 25-NOV-14
Collector: Client
Moisture: 5.33%

Parameter Qualifier Result

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5,28
Acenaphthylene U 5.28
Anthracene J 4.23
Benzo(a)anthracene 22.5
Benzo(a)pyrene 19.8
Benzo(b)fluoranthene 24.6
Benzo(ghi)perylene 13.4
Benzo(k)fluoranthene U 0,281
Chrysene 15.0
Dibenzo(a,h)anthracene U 0.563
Fluoranthene 30.1
Fluorene U 5.28
Indeno(I,2,3-cd)pyrene U 0.563
Naphthalene U 5.28
Phenanthrene J 16.3
Pyrene 26.7

The following Prep Methods were performed:
Method Description
SW846 3550B 3550B PAH BY HPLC Prep in soil

The following Analytical Methods were performed:

Method Descrp n __ _ _-

SW846 8310

Report Date: December 2, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNO0I

DL RL Units DF Analyst Date Time Batch Method

17.6
17.6
17.6
1.76
1.76
1.76
1.76

0.880
1.76
1.76
1.76
17.6
1.76
17.6
17.6
1.76

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

CWW 11/29/14 0349 14393175.28
5.28
1.76

0.563
0.563
0.563
0.563
0.281
0.563
0.563
0.563
5.28

0.563
5.28
5.28

0.563

Analyst Date Time Prep Batch
AXV1 11/26/14 1754 1439316

Analyst Comments

Surrogate/Tracer Recovery
Decafluorobiphenyl

Test
8310/3550 PAH Std list Soil "Dry Weight
Corrected"

Result
5420 ug/kg

Nominal
8800

Recovery% Acceptable Limits
61.6 (46%/-101%)

Notes:
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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HPLC-PAH
WC-HANFORD, INC. (WCHN)

SDG XP0168

Method/Analysis Information

Procedure: Polynuclear Aromatic Hydrocarbons

Analytical Method: SW846 8310

Prep Method: SW846 3550B

Analytical Batch Number: 1439317

Prep Batch Number: 1439316

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8310:

Sample ID Client ID
361900001 JIVIL2

361900002 JIVIL3
361900003 JIV1L8
361900004 JIVIL9
361900005 JIVIMI
361900006 J1VIM2
361900007 JIVILO
361900008 JiVILl
361900009 J1VIL4
361900010 JiVIL5

361900011 J1VIL6
361900012 JIV1L7
361900013 JiVIMO
1203218127 MB for batch 1439316
1203218128 Laboratory Control Sample (LCS)
1203218129 361900010(JIV I L5) Matrix Spike (MS)
1203218130 361900010(JIV IL5) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-OA-E-030 REV# 16.

Raw data reports are processed and reviewed by the analyst using the Target software package. False
positives have been removed from the Target quantitation reports per standard operating procedures (SOP)
section 18.0.

24
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Calibration Information

Due to software limitations, the files displayed at the beginning of the Form 6 are only the last files
uploaded for each individual level. A complete listing of all files used in the current ICAL are shown on the
Calibration History that is included with each Level 4 or higher package. The last file by date in each level
is the one currently uploaded for that level.

The linear equation used in Target and indicated on the initial calibration summary form is not a
conventional linear equation (slope intercept formula) and does not match the equation found in SW-846
method 8000B. The x and y axes are inversed in Target, so that the instrument response is treated as the
independent variable (x) and the concentration ratio is treated as the dependent variable (y). The equation
used in Target to calculate sample results is adjusted to account for the linear equation inversion and
reciprocal slope. The adjusted calculation has been independently verified to produce valid results.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCV Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria.

Quality Control (0C Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Client sample 361900010 (JIV1L5) was chosen for matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPDs between the MS and MSD met the acceptance limits.

Technical Information:

Holding Time Specifications
All samples in this SDG in this analytical batch met the specified holding time. GEL assigns holding times
based on the associated methodology, which assigns the date and time from sample collection or sample
receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. Those holding
times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.
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Sample Dilutions
Samples 361900008 (JIVILI) and 361900009 (JIVIL4) were diluted to bring over range target analytes

within the calibration range.

Parmname 361900

008 009

Benzo(a)anthracene 4X IX

Benzo(b)fluoranthene 4X IX

Decafluorobiphenyl 4X IX 4X IX

Fluoranthene 4X 4X

Pyrene 4X IX

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required for this SDG except for dilutions.

Samples 361900008 (JIVILI) and 361900009 (J1VIL4) required re-analysis at a 1:4 dilution for multiply

target analytes. Both sets of data were reported. In the diluted analysis, the target analytes were flagged

with a 'D' qualifier.

Miscellaneous Information:

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from

referenced SOP or contractual documents.

A data exception report (DER) was not generated for this SDG.

Manual Integrations
Some initial calibration standards, and samples 361900001 (JlVIL2), 361900002 (JIVIL3), 361900005
(JIVIMI), 361900006 (JIV1M2), 361900007 (JIVILO), 361900008 (JIVILI), 361900009 (J1V1L4),

361900010 (JIVIL5), 361900011 (JIV1L6), 361900012 (JIV1L7) and 361900013 (JIVIMO) required

manual integrations due to software limitations.

Please see the raw data in the Miscellaneous Section.

Additional Comments
The Form 8 is used only as a sequence of the analysis.

One or more analytes were detected whose concentration greatly differed between the primary and

confirmation analysis (greater than 40% difference or RPD) in samples 361900002 (JIV1L3) and

361900009 (JV1L4). Because both detectors indicated an acceptable peak in the appropriate retention

time window for these analytes, the analytes are reported as positive results. Due to the high percent

difference or RPD between the two detectors, it is indicated as such on the appropriate Form I/Certificate of

Analysis (C of A) with a 'P' qualifier. Those analytes reported with a percent difference or RPD greater

than 40% but less than 70/o are qualified as presumptive evidence of the presence of the material.
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Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to
eventually generate all data packages electronically. The following change from "traditional" packages
should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the
analyst, reviewer, and report specialist names associated with the generation of the data and package. The
data validator will always sign and date the case narrative.

Data that are not generated electronically, such as hand written pages, will be scanned and inserted into the
electronic package.

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument configuration for
Polynuclear Aromatic Hydrocarbons analyses.

The chromatographic hardware system consists of a HP Model 1100 HPLC with programmable gradient
pumping and a 1O0uL loop injector.

The HPLC 1100 is coupled to a HIP Model G1315A Diode Array UV detector which monitors absorbance
at the following five wavelengths: 1) 224 nm; 2) 250 rim; 3) 270 nm; 4) 234 nm; 5) 300 nim.

The HPLC 1100 is also coupled to a HP Model G1321A Fluorescence Detector in series which monitors
the following varying excitations and emissions 1) EX 230 nm EM 330 nm; 2) EX 210 nm EM 314 nm; 3)
EX 250 nm EM 368 nm; 4) EX 237 nm EM 440 in; 5) EX 277 nm EM 376 nm; 6) EX 255 nm EM 420
nm; 7) EX 230 nm EM 453 nm.

The Diode Array UV detector is used as the primary detector and the Fluorescence Detector is used as the
confirmation detector. All results are reported from the primary Diode Array UV detector.

The HPLC system is identified with a designation of HPLC E in the raw data printouts.

Chromatographic Columns

Chromatographic separation of Polynuclear Aromatic Hydrocarbons is accomplished through analysis on
the following reversed phase columns:

Phenomenex: Luna C18 (2), 100 A, 250 mm x 4.6 mm containing 5 um size particle.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST II -10719 1do ii
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DISPOSITION

EVIE WED
8

XP0168

Crut muFa PflRRERAIAN

.~~~C . 1..a ~ m.

WF -)-2 ./-7/

ef~ A

a . .. a n~m-e "'o'wn

21- X ie -M4

WCH-EE-01 1
..

skgnp"in Ne

--



-vCD

0
Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-107-11S Page2of3

Cocom"P 0" cS"Oat Tuelephone No Protjo COO*uISOI Price Code Data Tumround

__ _ _ _ __AJD_4.... Joan Knower 375-468 KESSNER JH

Project Designation BamNA L ocatkm SAF No.
100-H Fieid Remediation 100-W-2Sel all north overflden pif RC-107 t 

Ice Chet No. Field L co&x Mo Method of Shpmnet

C C - Q -- O Z EL-1627-08 01H2832000 Cowrnwiosl Carrier -

Shipped To OCfme Prqerty No. Bit of LadingAkr BIN No.

GEL Laboratories Charlston l iU / qOSPC.
Other Labe Shipped To

Ebertine SerVICeS Oak Ridge Mrs. cow &C ca 4c cow c Cool4 C Ccci 41 Co; C Cod SC
Preservation

Type of CoStwner G w O &fP &G . .a eG G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Conner(s) 1 1

none Volume 5ML 12L 250. 250mL z$oML 250ma 2504 125mL

Special Handling and/or Storage sm aM 2Pl
none Sample Analysts 5fm S Cp -am PAf - S31 D Rr 

J1V1L9m wof \\ 'l *

S pe No. MISatix Smwp Sanpitime

JiVi La SOIL Ik -ZZ\IA LO __ - *- I- &- -C "

CHAIN OF POSSESSION SlgVnlut Name SPECIAL INSTRUCTIONS
R sd SCmao.d Ft.m "scim, ,/,o - SaySwSa i n &'C# (1) rCP Meals - eoTR (Close-ott List) (Akninum, Anniony, ArseVic, Rartan Beyum, Bron, Cadmium,

ALCa"cMi Ctvomln Cobat Copper Won, Loadl, MvakM Mangnlet MciptdenuMX Mckdi Potassiu
61 AW/1 St-r SoduM Vuanun/ Zinc Mercury - 7471 - (CV)

yta u C.(2) IC AnIons - 90M6 (rm e, Clrid, demFloe itrogn Wts, Mflgm i Mbtk Pospoous in

> b4 Y , 5 145 11-2c -IM 1,545 0ohteb, SUte), NONO - 3532 (Ngen in Nile and Maog. PH (o -9045 (pH Meawwnefl

&OR-..ed Ffm pDMWdWM -Rca~ E an f ourrme

11 120 -/y ,f5Z 11MG I0- -1|| 5

RZVI
D@rY }d P9.$ 0/

c~ q n omm i Da'a"ke ym.r in on- . m

FINAL SAMPLE O om-
DISPOSITiON

WCH-EE-011



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC107419 P!g730M

company contact Tulephione No. PrcVact Cooner Price Cods Data Turnaround

s-ko}i-.. Joan Kessner 375-4688 KESSNER, J H

Project Designation -avphV Locaion SAF ft.
100-H Field Rmediation 100-H-28 at aL north overburden plie RC-107

Ice Chest No. FleW I aook N. CKA Method of Shpmet

ZCC - 0~-4 Oo2- EL-1627-08 0112832000Commerical Canier -

&hipped To of13it Property No. BW of LadknWAlr 94 No.

GEL Laboratories Charlston A / 2 C

Other Labs Shippea To
Eboiline Sevices Oak Ridge ri"t cooc CM4C COWI4C Co 4C Com c CoCa4C coo 4C

Type of Cortalinr OF Of WP Ge G& so 80 G

POSSIBLE SAMPLE HAZARDSIREMARKS No Conmk(s) I

Vc"* Vlurn 250. 128f. 2fl. 2fMO 250ML 25a 25Sn4 12 &S

Special Handling andlor Storage .. M. 5...-. s-vTOm..
non, Sample Analy1 $00 9 as 98 am Mai am ( RM

Sample No. Matrix Sampio Date Sample Time

JIViMil SOIL LD __ -

J1 V1 M2 SOIL v \

CHAIN OF POSSESSION SignIPrint Nanes SPECIAL INSTRUCTIONS
n&AW. //c -1Wr(1) ICP Metjl - 8010TR (Cse-ot List) (AumI*urI, Animony. Asnic, Bariun, Bery*wn Boron, Cadmlun,

44 p1 Ilto Calin, CNomium, Cobtd Copper, Iron. Leed, Megnesiun, Mengansas, Moytenmn, NickeL Pobaulum,
SeIOmJwnR Sbcn. Silver. SodiiM VadIum, Zinc); Mercury -7471 - (CV)

4 FEMM - (2) IC Anions -906 (Bromde, Chloride, FluorIde. Ntogen in Nrae, Nitrogen in Nifle, Phosphorous in

C ft - ph&Y5Omphals, Wteal-}; WN0N3 - 363.2 (NftrWe in Mfte anm Nitate} pH (S*B - 9W 046{ Mwwxwremen

F ~From Dff

Ji-2-tl ij55n- 4M t 550

Fr r -

A/' -- 30 r

FINAL SAMPLE OMlo" "lod k

DISPOSITION

WCH-EE-011



"o

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119 Page O

C4~ckw C y Cm o"n Cact Talane No. Prcged Comtntor Price Code DaW Turnaroundtj Joan Kessner 375-4688 KESSNER, JH
Projec D"4swan ISampfng Locsoon MO. T18100-H Field Remediatlon 100-H-28 et al, north overburden pile RC-107
ICO Chest 6o. Plud LogbokA No. C uriod of Shipment

C C O 0 -- 0 EL-1827-08 01H2832000 Conmncal Camer
Shipped To Offlas Propeuty No. BMI of L~dkigaAr On No.

GjEL Laboratories Charlston 13 2. -1-
Othe Lmbs Shipped To

Eberfine Services Oak Ridge lmn cowI4C COW4C coot4c cootv4c CO. 4C CcI4C cW4C
Preservation

Type of Containu W CU P so AG 0s No 0

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Cowflkers)
none

Volume *a asm s.. a 25L 0W. 25st 2sQ4 Zav4 lait

Special Handling and/or Storage V'Er (I) 1 Enkm 25

none Sampie Analysis .0 P P-2 PW.- 1 PAs. . M 5 O -

J1 0 S01S20 (ILSatmple NO- N utrd Sample Date Sample TimW 
P4

. 1 lI& SOIL 17i__17 ________ j___ - '--

J1VIL1 SOIL \ 4/ t. - -

JIVIL4 SOIL -j7 jf , y

J9,';~ f/C,.-e OL - Irlyy 'Ih (T/5& -2
naanadsy. l.dim III rr... f i

15 Q

aWO~mdR= mirr m rme

PAF*% %4t f Ffw w marm

FINAL SAMPLE I-
DISPOSITION

arm.NM

WCH-EE-01i

SPECIAL INSTRUCTIONS
(1) ICP Metals - SO1OTR (Close-ot List) (Akumirum, Animony, Arsenic, Badum, Bmm, Boron, Cadmlwm

- Caldum, CiWomnum, Cobakt Copper, Iron, Lead, Magneskn, Mengmnese, Molybdenum, NMcel, Potasium,
Selerium. Saon, Silver, Sodium, Vanadjum, ZInc); Mercury - 7471 - (CV)
(2) IC Anions -O056 (BromIde. Chloride, FPuoride, Nitrogen In NtW e, Mtrogen hi NtI., Phosphorous in
phouphate, Stte); N02/NOS - 353.2 (Nitrogen in Mitre and Ntre}; p1 (SoU) - 045 (p1 Messuremnt

XP016V 1-

DATEi- -)

CHAIN OF PORueelON Signriffnt Xaws

wqp By
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119
CeteCopny C Telphone No. Pnaa Cafw Price Code Dote TurnaroundC1 s Joan Kessner 375-4688 KESSNER, JH

Project Deelgnat"on Saplin Location SA No-
100-H Field Remnediation 100-H-28 et al, north overburden pile RC-107

Ice Chest No. Field Logbook No. UA iseud of Shipment
R CC-C 7--c - EL-1627-08 01112832000 Cornerical Carrier 4

shIpped To oitue PMprty No. 4EN of Ln am No
GEL Laboratories Chariston nA13) & 9 _ __5_

Other Lab Shipped To
Eberline Sevces Oak Ridge -a 4C cao *C Cci4r cow 4: c40W 4C C" 44: Coi 44

Pressevaton

Type of Contalnet Gp osp Ws so g wG aG G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Contalnert) I I

VoIIm~b ZtII. 12&tA ZSnL 250a 25u7& 250a 250nL 125ML

Special Handling andlor Storage aim
nom. Sam-p A y P"- Pis am crai - Rno

Sple No. audix - nte aft s ri.. n mbNa
J1=LS SOIL b_ O_ _ -7--

JIVL6 SOIL 77

JAV1L7 SOIL 7 2-

CHAIN OF POSSESSION SwnPrnt Nan SPECIAL INSTRUCTIONS
R Da(Tbww s;Vi. osnW (1) ICP Mesa - 6010TR (C -outsQ Ainm, AknoW, ArsenC, Smi. B8yfim, Boron Caknimn,

--- *- I ./ V//y/ fCaldun Cromum, Cobat Copper, Lbacd, M-nkM Mne Mabdem, Mkk Potasium
SelmuWn S1An. Slver, Sotm, VWUdu4, Zac}; Mrcwy - 7471 - (CV)

,. W(2) IC Anions - 906 (Bromide, Choride Fluorde, Nitogen i ate. Niogen i Nne, Phosphorous in
/ q -Wphoh Sifte) N021NO3 - 353.2 (NItrogen In Nbfi and Waaj; pH (SW) -9045 (p MeawremenQ

PT b l-K el e 1(2
Ranyjibd dow From DaMM in

RtnquJhed ayAhmond Fwom OSWrIM bwnrm D*Wro t w

DATER~makm aPawen ftoa inB u-zqI -i in

FINAL SAMPLE 'D''Bd . y Xm..
DISPOSITION

WCH-EE-011



2D Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119
colecto Coaipy Corct TeSepovu m. Project Coordnsohr Price Code Data Turnmeouid

O Ca Joan Keener 375-4888 KESSNER. JH

Project DWdsgnaon Smpt Locallon SAF No.

100-H Fild Remediation 100-8-28 at at, north ovwrwbnirf pie RC-107

Ice Chm No. Fl Id Logboo No. C Meted of Shipmt

R CC-S 7--0 2 EL-1627-08 01H2832000 CoaneTal CwnIc -

Shipped To offsWs P ropPtv m aw al LflIA His NO.

GEL Laboratories Charlston - --- ----
Other Labs Shipped To

Eberline Services Oak Ridge nin Coc i4 Cao 4C Cod C CnI4C CoW 4C Cod4C Cd4C
Prseaewc I________

Type of Container G* GP GP 8G NG .G GG G

POSSIBLE SAMPLE HAZARDS/REMARKS NO, of Contalneits) I 1 1

nowW Volume flMt Ma- 250v. 25bk 25OL 250ML 25Omt 125Lc

Special Handling and/or Storage S-.-.ll mit-ace*

Sample Analysis .psM mC e-m -PAb-310 R EO

Sample No. Matrix Smnple Dte Sanple Tke

J WMO SOIL *

CHAIN OF POSSESSION SIgnIPrInt Names SPECIAL INSTRUCTIONS
- w.a d MiwmovedU 12SIhn 0 0mat . d In (1) $CP Melds - 6010TR (Close-out List) (Akmium Antimony, Arsenic, Bawkm. Ssyurn. Boron, Cadnum

dI9Ac//-- /1 Cabcim, ,hCibn CobaL Copper, Iron. Lead. Maneium, Menganme. Mctytdenum. Nickel, Potsslum.
Selenium, SaMc, Syer. Sodum VanadiuM, zc}; Mwrary - 7471 -(CV)

sPkWkw )m-&m (2) IC Artons - 9066 {romide, Chloride, Fknrdde, Nitrogen In Nitrate, Nitogen ki Nitrie. Phoaphorous in
5, phosphute, Suble), N02/N03 - 363.2 Nitroge n lii Nfle and Nlfrle); pH (Sol) -9045 (pH MeasuremenQ

FINA Fm MPLE S

r fX 4 /t, //2 / BY
A "lpsnwdsmWedRom D@M(Trr e swmtein

RenqAWd B0tunFrm 0amho beared k 0"W " DATE

RPAngsWeud DoRemoved From bowriae Dymkffvd In Delarrsw

FINAL SAMPLE r * WWOrawi

DISPOSI'TION XP Y I? O
WCH-EE-01 1



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT:A PACKAGECOMPETENES AN: CSNARTV

VALIDATOR: LAB: DATE:

SDG: )(.? (6 z(

ANALYSES PERFORMED

8015 8021 8141 8151 8315 39 o

WTPH-HCID WTPH-G WvTPH-D

SAMPLES/MATRIX:

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ...... . .. .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Yes No /A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable? ............................................ .......................... -----.. ---------... ........... Y es N o N /A

Continuing calibrations acceptable?.......... . .. . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . - .. .. .. ... Yes No N/A

Standards traceable?...................................... .. ....... -- ----.-- . .. .. .. ... . ... .. .. .. ... . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Standards expired?................................................. ...................... .. . . . . . . . . . ..---------.---.................. Yes N N/A

Calculation check acceptable?.......................................-- -...................... Yes No N/A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D , E) ..................... ........ ............... ........................................ Yes N

Calibration blank results acceptable? (Levels D, E).......................................................................... Y No
Laboratory blanks analyzed?..................................................... . .. .. .. ... .. .. .. .. .. ... .. .. .. .. ... ......... . . .. .. .  o N /A

Laboratory blank results acceptable? ............................. ............................... ............. N................N /A

Field/trip blanks analyzed? (Levels C, D , E)........................................................................................... Y e N o

Field/trip blank results acceptable? (Levels C, D, E) ....................................... Yes No

Transcription/calculation errors? (Levels D, E)...................................................................................... Yes N o

Comments: V\V3

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed?................................. .. .. ... .. .. .. .. .. .. ... . ... . . . .. .. .. .. ..  No N/A

Surrogate/system monitoring compound recoveries acceptable?......................................................... NO

Surrogates traceable? (Levels D , E) ....................................................................................................... Y es N o

Surrogates expired? (Levels D , E)............ ......................................................................................... N o

M S/M SD sam ples analyzed? .............................................................................................................. o N /A

M S/M SD results acceptable?............................................................... ... .. .. .. .. .. .. ... .. .. ... . .. .. .. ... .. .. .. .. .. .. .. .  Y es N o

MS/MSD standards NIST traceable? (Levels D, E)................................................................................ Yes No

MS/MSD standards expired? (Levels D, E) ............................................................................. No N/A

LCS/BSS samples analyzed?.................................................................................................... Y No N/A

LC S/B SS results acceptable?................................................................................................................ .. es N o N

Standards traceable? (Levels D , E).......................................................................................................... Y es N

Standards expired? (Levels D , E)........................................................................................................... Y es N

Transcription/calculation errors? (Levels D, E)....................................... Yes No /

Performance audit sample(s) analyzed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No

Perform ance audit sam ple results acceptable? ......................................................................................... Yes N /

Comments: 1 0 e
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ............................................................... ............................ ... N o N /A

D uplicate results acceptable? .............................. ... .............. ........................................................... Y e N o

MS/MSD standards NIST traceable? (Levels D, E)............................................................ ...... Yes No

MS/MSD standards expired? (Levels D, E) ............................... .................................................. o

Field duplicate RPD values acceptable?............................................ . .. . ... .. .. .. .. .. ... .. .. .. .. .. .. ... .. .. . .  N o

Field split RPD values acceptable?........ ........................................ Yes N

Transcription/calculation errors? (Levels D, E)..................................................................................... Yes No N/

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved? ......... ................................... .............................................................. .. Y es o N /A

Sam ple holding tim es acceptable? ............................................................. ....................................... . o N /A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses? . .. .............. . ... .. . ... . .. .. .. . .. . . .. . .. .. . . . . .... x: o
Results supported in the raw data? (Levels D, E)...........- ....................................................... ... Yes No

Sam ples properly prepared? (Levels D, E)........... ................................................................. Y No
D etection lim its m eet R D L ? .................... ....... .. .. - ... - ....................................- .- .............. . Y es N :o
Transcription/calculation errors? (Levels D, E)............... ................... ............................. Yes N N
Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil @ (or other aborbant) cleanup performed?. . ...................................... . .. .. .. .. ... .. .. .. .. .. .. ... .. .. .. . Yes o N/A
Lot check perform ed?.................. .. ... ............................... ...................................................... Yes N /A
Check recoveries aceptable?.......................................................... .. .. .. .. .. .. ... .. .. .. ... .. .. .. .. .. ... . . . . . . .. ..... Y es N N /A
C heck m aterials traceable? ........................ . ...................... .. .. .. .. .. .. .. ... .. .. ... . .. ... .. .. .. ... .. . ... .. .. .. Y es N /A
C heck m aterials Expired?....................... . . ..................................................................................... Y es N /A
Analytical batch QC given sim ilar cleanup? ... ................................................................................... Yes o N/A
Transcription/Calculation Errors? .. ......... . ........ .. . . ................ . .. .. ... . ... .. .. .. .. ... .. .. .. .. .. .. ... .. .. . ... . Y es o N /
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kes

Workorder: 361900

Parmname

RPLC-PAR
Batch 1439317

QC1203218128 LCS
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203218127 MB
Acenaphthene

Acenaphthylene

sner

Clie ntSDG: XP0168

NOM

QC Summary
Report Date: December 2, 2014

Page I or 4

Sample Qual

1660

1660

1660

166

166

166

166

83.2

166

166

166

1660

166

1660

1660

166

8320

Project Description: RC-107 Soil

QC Units RPD% REC%

1350

1250

1350

133

125

131

121

71.1

142

153

132

1310

137

1220

1320

133

5630

U

U

ug/kg

ug/kg

ug/kg

uglkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

81.5

75.3

80.9

79.7

74.9

78.9

72.7

85.5

85.5

91.7

79.3

78.8

82.4

73.6

79.4

79.9

67.6

___Range Anist Date Time

(66/,98%)

(65/-95%)

(71%-107%)

(72%-103%)

(68/-98%)

(72%-99%)

(69-/o-98%)

(62-/103%)

(80%- 113%)

(83-/115%)

(68/6-98%)

(68%-99%)

(76/6-105%)

(62/-93%)

(70-/o-98%)

(73/6-104%)

(46/- 101%)

5.00 ug/kg

5.00 ug/kg

CWW 11/28/14 11:40

11/28/14 10:57

40
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname

HPLC-PAH
Batch 1439317

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Indeno( 1,2,3-cd)pyrene

Naphthalene

Client SDG: XP0168

NOM

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203218129 361900010 MS
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

8330

1760 U

1760 U

1760 U

176

176

176

176

5.27

5.27

1.76

6.13

5.48

5.13

4.62

QC Summary
Project Description: RC-107 Soil Page 2 of 4

Sample Quai __ Units RPD% REC% Range Anist Date Time

1.67

0.533

0.533

0.533

0.533

0.267

0.533

0.533

0.533

5.00

0.533

5.00

5.00

0.533

5620

1390

1290

1440

154

149

148

134

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

CWW 11/28/14 10:57

67.4 (46/-,l01%)

79.2 (57-/97%)

73.4 (55%-94%)

81.9 (65/o-103%)

84.2 (53%-0.110%)

82 (53/6-105%)

81.1 (52/-110%)

73.6 (440/-107%)

41
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname

HPLC-PAII
Batch 1439317

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203218130 361900010 MSD
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil Page 3 of 4

NOM SamPle-QualQ _ Units RPD% REC%_ Range Anist Date Time

87.8

176

176

176

1760

176

1760

1760

176

8780

1760

1760

1760

176

176

176

176

87.9

176

176

176

0.281

6.05

0.562

9.28

5.27

0.562

5.27

6.15

10.4

4840

5.27

5.27

1.76

6.13

5.48

5.13

4.62

0.281

6.05

0.562

9.28

83.4

157

163

153

1350

150

1250

1400

170

5820

1380

1270

1430

145

142

140

129

77.6

148

160

140

ug/kg

ug/kg

uglkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

94.9 (48-/116%) CWW 11/28/14 22:54

85.8 (61%-118%)

93 (63%-,119%)

81.6 (56-/100%)

76.8 (59%-97%)

85.3 (53o-4I15%)

71.2 (54%-/88%)

79.5 (60/-99%)

90.8 (54%-112%)

66.2 (46/o-101%)

1.13

1.42

0.683

5.86

5.15

5.33

3.67

7.16

5.55

2.13

8.84

78.2

72.3

81.2

79.1

77.6

76.7

70.8

88.3

80.9

91

74.2

(0%-30%)

(0/-30/.)

(0%-30%)

(0%-30%)

(0%-30%)

(0/*-30%)

(0%-30%)

(0/,30%)

(0%-30%)

(0/o-30%)

(0/6-30%)

11/28/14 23:37
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 361900 Client SDG: XPO168 Project Description: RC-107 Soil Page 4 of 4
Parmname __ NOM Sample Quai QC Units RPD% REC% Rge Anist Date Time
HPLC-PAH
Batch 1439317

Fluorene 1760 U 5.27 1340 ug/kg 0.873 76.1 (0%-30%) CWW 11/28/14 23:37

Indeno(1,2,3-cd)pyrene 176 U 0.562 145 ug/kg 3.09 82.6 (0-/30%)

Naphthalene 1760 U 5.27 1230 ug/kg 2.02 69.7 (0%-30%)

Phenanthrene 1760 J 6.15 1370 ug/kg 2.39 77.6 (00/o-30/o)

Pyrene 176 10.4 148 ug/kg 14.0 78.1 (00/30%)

**Decafluorobiphenyl 8790 4840 5660 ug/kg 64.4 (460/-101%)

Notes:

The Qualifiers in this report are defined as follows:
A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.
C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or %RPD not applicable.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 30 March 2015
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-H Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 100-

H-28
Subject: Pesticide/PCB - Data Package No. XPO168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XPO168
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1VILO 11/24/14 Soil C See note 1
J1V1L1 11/24/14 Soil C See note 1
J1V1L2 11/20/14 Soil C See note 1
J1V1L3 11/20/14 Soil C See note 1
J1V1L4 11/24/14 Soil C See note 1
J1V1L5 11/24/14 Soil C See note 1
J1V1L6 11/24/14 Soil C See note 1
J1V1L7 11/24/14 Soil C See note 1
J1V1L8 11/20/14 Soil C See note 1
J1V1L9 11/20/14 Soil C See note 1
JiViMO 11/20/14 Soil C See note 1
J1VIMi 11/20/14 Soil C See note !
J1V1M2 11/20/14 Soil C See note 1

1 - PCBs by 8082A and pesticides by 8081 B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices I through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client
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DATA QUALITY OBJECTIVES

- Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days of extraction. Holding times are not applicable for PCB
analysis.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
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sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all
toxaphene results were qualffied as estimates and f agged "J".

All other accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

Due to the lack of a matrix spike and matrix spike duplicate analysis, all toxaphene
results were qualified as estimates and flagged "J".
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All other duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1V1L8/J1V1M2) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicate results were acceptable.

- Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

- Completeness

Data package No. XP0168 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all
toxaphene results were qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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PCB/PESTICIDE DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OF I
ELR

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JlvI IL2
361900001
Soil
20-NOV-14 11:02
25-NOV-14

Client
2.5%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNOOI

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U I.14 1.14
Aroclor-1221 U 1-14 1.14
Aroclor-1232 U 1.14 1.14
Aroclor- 1242 U 1,14 1.14
Aroclor-1248 U 1.14 1.14
Aroclor-1254 U L14 1.14
Aroclor-1260 U 1.14 1.14
Aroclor-1262 U 1.14 1.14
Aroclor-1268 U 1.14 1.14

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 PCB Prep Soil

The following Analytical Methods were performed:

Method Description__ __
I SW846 3541/8082A
2 SW846 3541/8082A

Units DF Analyst Date Time Batch Method

3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/27/14 2328 1439108
1
1
1
1
1
1
1
1

Analyst Date Time Prep Batch
MXD2 11/26/14 1010 1439105

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result Nominal Recovery% Acceptable Limits
4.86 ug/kg 6.83 71.2 (29o/-106%)

5.57 ug/kg 6.83 81.6 (25%-131%)

Notes:

11
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.get com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIV1L3
361900002
Soil
20-NOV-14 10:51
25-NOV-14
Client
1.67%

Client SDG: XP0168

Project: WCHIN0072O
Client ID: WCHN001

R- L
Parameter Qualifier Result IJIL

Semi-VolatiJes-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.13 1.13

Aroclor-1221 U L13 1.13

Aroclor-1232 U 1.13 1,13

Aroclor-1242 U 1 13 1.13

Aroclor-1248 U 1 13 1,13

Aroclor-1254 U 1.13 1.13

Aroclor-1260 U 1.13 1.13

Aroclor-1262 U 1.13 1.13

Aroclor-1268 U 113 1.13

The following Prep Methods were performed:

Method Description Ana

SW846 3541 Prep Method 3541 PCB Prep Soil MXD

The following Analytical Methods were performed:

Units DF Analyst Date Time Batch Method

3,38
3,38
3.38
3.38
3.38
3.38
3.38
3.38
3.38

yst
2

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Date
11/26/14

I YS) 11/27/14 2343 1439108

1
1

1

1
1

Time Prep Batch
1010 1439105

Description_
SW846 3541/8082A

SW846 3541/8082A

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

----- _Analyst Comments

Result Nominal Recovery% Acceptable Limits

4.64 ug/kg 6.76 68.6 (29/,106%)

5.49 ug/kg 6.76 81.2 (25/-131%)

Notes:

12
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com

Certificate of Analysis

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIVIL8
Sample ID: 361900003
Matrix: Soil
Collect Date: 20-NOV-14 10:08
Receive Date: 25-NOV-14

Collector: Client

Moisture:

Report Date: November 28, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

3.57%

Parameter ---- -Qualifier Result

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight
Aroclor--1016 U 1.15

Aroclor-1221 U L15
Aroclor-1232 U 1.15

Aroclor-1242 U 1.15
Aroclor-1248 U 1,15
Aroclor-1254 U 1.15

Aroclor-1260 U 1.15

Aroclor-1262 U 1.15
Aroclor-1268 U 1.15

The following Prep Methods were performed:
Method ____ _ Description
SW846 3541 Prep Method 3541 PCB Prep Soil

The following Analytical Methods were performed:

DL RL Units DF Analyst Date Time Batch Method

3.45
3.45

3,45

3.45
3.45
3.45
3.45
3,45
3.45

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
MXD2 11/26/14

I YSI 11/27/14 2358 1439108

Time Prep Batch
1010 1439105

Method

2 SW

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

scription
i846 3541/8082A

846 3541/8082A

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Analyst Comments

Result Nominal Recovery% Acceptable Limits

4.50 ug/kg 6.91 65.2 (29%-106%)

4.96 ug/kg 6.91 71.9 (25%-131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: J1V1L9
Sample ID: 361900004
Matrix: Soil
Collect Date: 20-NOV-14 10:38
Receive Date: 25-NOV-14
Collector:
Moisture:

Client SDG: XPO 168

Project:
Client ID:

WCHN00720
WCHN001

Client
4.25%

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 U 1.16 1.16
Aroclor-1221 U 1.16 1.16
Aroclor-1232 U 1.16 1 16
Aroclor-1242 U 1.16 1.16
Aroclor-1248 U 1.16 1.16
Aroclor-1254 U 1.16 116
Aroclor-1262 U 1.16 1.16
Aroclor-1268 U 1.16 1.16
Aroclor-1260 13,2 1.16

The following Prep Methods were performed:
Method Description Ana
SW846 3541 Prep Method 3541 PCB Prep Soil MXI

The following Analytical Methods were performed:

Method Description
I SW846 3541/8082A

2 SW846 3541/8082A

RL Units DF Analyst Date Time Batch Method

3.48
3.48
3.48
3.48
3,48
3.48
3.48
3,48
3.48

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

YSI 11/28/14 0014 1439108

I 1
I YS1 11/28/14 0014 1439108

lyst Date Time Prep Batch
D2 11/26/14 1010 1439105

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result Nominal Recovery% Acceptable Limits
4.24 ug/kg 6,95 61,0 (29%-106%)

5.01 ug/kg 6.95 72.0 (25%-131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Chaiieston SC 2I407 - (B43) 55r-BI71 - www.gel com

Certificate of Analysis

Company:
Address :

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN 14-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIMI
Sample ID: 361900005
Matrix: Soil
Collect Date: 20-NOV-14 10:26
Receive Date: 25-NOV-14
Collector: Client
Moisture: 2.94%

Report Date: November 28, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 U 1.14 1.14
Aroclor-1221 U 1.14 1.14
Aroclor-1232 U 1.14 1.14
Aroclor-1242 U 1.14 1.14
Aroclor-1248 U 1.14 1.14
Aroclor-1254 U 1.14 1,14
Aroclor-1260 U 1.14 1.14
Aroclor-1262 U 1.14 1.14
Aroclor-1268 U 1.14 1.14

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 PCB Prep Soil

The following Analytical Methods were performed:
Method __ Description _

SW846 3541/8082A
2 SW846 3541/8082A

RL Units DF Analyst Date Time Batch Method

3.42
3.42
3.42
3.42
3,42
3.42
3.42
3.42
3.42

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
MXD2 11/26/14

I YSI 11/28/14 0029 1439108
1
1
1
1
1
1
1

Time Prep Batch
1010 1439105

Analyst Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result
4.89 ug/kg

5.51 ug/kg

Nominal
6.85

Recovery% Acceptable Limits
71.4 (29%-106%)

6.85 80.5 (25%-131%)

Notes:
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GEL LABORATORIES LLC
21AO Szavge Ro5ad S C 2S47 - 64) 55-A7 - '#etnemm

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVIM2
361900006
Soil
20-NOV-14 10:08
25-NOV-14
Client
3.32%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

~~VLs

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 U 1.15 1.15
Aroclor-1221 U 1.15 115
Aroclor-1232 U 1.15 1.15
Aroclor-1242 U 1.15 1.15
Aroclor-1248 U 1.15 1.15
Aroclor-1254 U 1.15 1.15
Aroclor-1260 U 1,15 115
Aroclor-1262 U 1.15 1.15
Aroclor-1268 U 1.15 1,15

The following Prep Methods were performed:
Method Description - -An
SW846 3541 PrepMethod3541 PCBPrep Soil MX

The following Analytical Methods were performed:

Method __ Description __
I SW846 3541/8082A

2 SW846 3541/8082A

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

RL Units DF Analyst Date Time Batch Method

3.45
3,45
3.45
3.45
3.45
3.45
3.45
3.45
3.45

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/28/14 0045 1439108
1
1
1
1
1

alyst Date Time Prep Batch
D2 11/26/14 1010 1439105

Analyst Comments

Result Nominal Recovery% Acceptable Limits
4.95 ug/kg 6.90 71.8 (29%-106%)

5.59 ug/kg 6.90 81.0 (25%-131%)

Notes:
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GEL LABORATORIES LLC
2t40 Swage Road Chateston SC 2W47 Y- 43) 5%-8671 - wg"qcom

Certificate of Analysis

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVILO
Sample ID: 361900007
Matrix: Soil
Collect Date: 20-NOV-14 08:11
Receive Date: 25-NOV-14

Collector: Client
Moisture: 6.64%

Parameter Qualifier Result DL

Semi-Volatiles-PCB

SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.18 1.18

Aroclor-1221 U 1.18 1 18

Aroclor-1232 U 118 1.18

Aroclor-1242 U 118 1.18

Aroclor-1248 U 1.18 1.18

Aroclor-1254 U 1,18 1.18

Aroclor-1262 U L18 1,18

Aroclor-1268 U 1.18 1.18

Aroclor-1260 801 118

The following Prep Methods were performed:
Method Description Anal

SW846 3541 Prep Method 3541 PCB Prep Soil MXD

The following Analytical Methods were performed:

Method Description
SW846 3541/8082A

2 SW846 3541/8082A

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Report Date: November 28, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

RL Units DF Analyst Date Time Batch Method

3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/28/14 0153 1439108

I

1
1
1
1
1
1
1 YSI 11/28/14 0I53 1439108

.yst Date Time Prep Batch
2 H1/26/14 1010 1439105

Analyst Comments

Result Nominal Recovery/o Acceptable Limits

4.73 ug/kg 7.11 66.4 (29%-106%)

5.26 ug/kg 7.11 73.9 (25%-131%)

Notes:

17
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GEL LABORATORIES LLC
2040 Svage 'Rad Vtn esko sZ 20407 - $43) - "%gMtmm

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIV ILI
361900008
Soil
20-NOV-14 08:04

25-NOV-14
Client
5.8%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCI-NOOI

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected'

Aroclor-1016 U 118 1.18
Aroclor-1221 U 1.18 1.18
Aroclor-1232 U 1.18 1.18

Aroclor-1242 U L18 1,18

Aroclor-1248 U 1,18 L18

Aroclor-1254 U 1.18 1.18

Aroclor-1262 U L.18 1.18

Aroclor-1268 U 1.18 1.18

Aroclor-1260 J 1.71 1.18

The following Prep Methods were performed:

Method Description Anal

S§W846 354 Prep Method 3541 PCB Prep Soil MXD

The following Analytical Methods were performed:

Method Description
I SW846 3541/8082A

2 SW846 3541/8082A

Surrogate/Tracer Recovery
Decachlorobiphenyl

4cmx

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

L

3.54
3.54
3,54
3.54
3.54
3.54
354
3.54
3,54

Units DF Analyst Date Time Batch Method

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/28/14 0209 1439108

1

YSI 11/28/14 0209 1439108

yst Date Time PrepBatch
2 11/26/14 1010 1439105

Analyst Comments

Result Nominal Recovery%
4,19 ug/kg 7.07 59.2

2.43 ug/kg

Page 179 of 281

Acceptable Limits
(25%-131%)

7.07 34.4 (29/-106%)

Notes:

18



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address :

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIViL4
361900009
Soil
20-NOV-14 07:58
25-NOV-14
Client
5.2%

Report Date: November 28, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

1~

Parameter Qualifier Result

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 U L17 1.17
Aroclor-1221 U 1.17 117
Aroclor-1232 U 1.17 1.17
Aroclor-1242 U 1.17 1.17
Aroclor-1248 U 1.17 1.17
Aroclor-1254 U L17 117
Aroclor-1260 J 1.42 1.17
Aroclor-1262 U 1.17 1.17
Aroclor-1268 U 1.17 1.17

The following Prep Methods were performed:
Method Description Ana
SW846 3541 Prep Method 3541 PCB Prep Soil MX

The following Analytical Methods were-performed:
Method Description
I SW846 3541/8082A
2 SW846 3541/8082A

RL Units DF Analyst Date Time Batch Method

3.51
3.51
3.51
3.51
3.51
3.51
3.51
3.51
3.51

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/28/14 0224 1439108
1
1
1
1
1

alyst Date Time Prep Batch
D2 -1-/26/14 1010 1439105

Aa Comments

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PCB Solid Automated Soxhlet
'Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Result Nominal Recovery% Acceptable Limits
4.25 ug/kg 7.03 60.4 (290/-106%)

4.84 ug/kg 7.03 68,8 (25%-131%)

Notes:

19
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www gel com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVIL5
361900010
Soil
20-NOV-14 07:43

25-NOV-14
Client

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

5.36%

Parameter Qualifier Result DL

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.17 1.17

Aroclor-1221 U 1.17 1.17

Aroclor-1232 U 1.17 1.17
Aroclor-1242 U 1.17 1.17

Aroclor-1248 U 1.17 1,17

Aroclor-1254 U 1.17 1.17

Aroclor-1260 U 1.17 1.17

Aroclor-1262 U 1.17 117

Aroclor-1268 U 1.17 1,17

The following Prep Methods were performed:

Method Description Anal

SW846 3541 Prep Method 3541 PCB Prep Soil MXD

The following Analytical Methods were performed:

Method Description
SW846 3541/8082A

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
SW846 3541/8082A PICB Solid Automated Soxhlet
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

L Units DF Analyst Date Time Batch Method

3.52
3.52
3.52
3.52
3.52
3.52
3.52
3.52
3.52

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/28/14 0239 1439108

1

1

1

yst Date Time Prep Batch
2 11/26/14 1010 1439105

Analyst Comments

Result
4.74 ug/kg

5.45 ug/kg

Nominal Recovery% Acceptable Limits

7.04 67.4 (29%-106%)

7.04 77.4 (25%-131%)

Notes:

20
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GEL LABORATORIES LLC
2O40 Sayne Road Chaeskw SC 29407 - t94S 6%5-617A - w'm-ektcm

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil
J1V1L6
361900011
Soil
20-NOV-14 07:38
25-NOV-14
Client
4.88%

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

DL Rb Units

Semi-Volatiies-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.16 1.16
Aroclor-1221 U 1.16 116
Aroclor-1232 U 1,16 1.16
Aroclor-1242 U 1.16 1.16
Aroclor-1248 U 1.16 1.16
Aroclor-1254 U 1.16 1.16
Aroclor-1260 U L.16 1.16
Aroclor-1262 U 1.16 1.16
Aroclor-1268 U 1.16 1.16

The following Prep Methods were performed:
Method Description Anal
SW846 3541 Prep Method 3541 PCB Prep Soil MXD

The following Analytical Methods were performed:

Method Description
I SW846 3541/8082A
2 SW846 3541/8082A

Surrogate/Tracer Recovery Test
4cmx SW846 3541/8082A PCB Solid Automated Soxhlet

"Dry Weight Corrected"
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet

"Dry Weight Corrected'

3,49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

DF Analyst Date Time Batch Method

I YSI 11/28/14 0255 1439108 1
1
1
1
1

yst Date Time Prep Batch
2 11/26/14 1010 1439105

Analyst Comments

Result Nominal Recovery% Acceptable Limits
4.06 ug/kg 6.98 58.2 (29%-106%)

5.12 ug/kg 6.98 73.3 (25'/-131%)

Notes:

21
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GEL LABORATORIES LLC
20A4 Savage Roqd Ck t n SC 2g4W7 - (a4l 55-817Ti - www.geAeom

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIVIL7
Sample ID: 361900012
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Report Date: November 28, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Soil
20-NOV-14 07:32
25-NOV-14
Client
8.22%

Parameter Qualifier Result DL

Semi-Volatiies-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected
Aroclor-1016 U 1.21 1.21
Aroclor-1221 U 121 121
Aroclor-1232 U 1.21 1 21
Aroclor-1242 U 1.21 1.21
Aroclor-1248 U 1.21 1.21
Aroclor-1254 U L.21 1 21
Aroclor-1260 U 1.21 1.21
Aroclor-1262 U 1.21 1.21
Aroclor-1268 U 1.21 1.21

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 PCB Prep Soil

The following Analytical Methods were performed:
Method Description

SW846 3541/8082A
2 SW846 3541/8082A

RL Units DF Analyst Date Time Batch Method

3.63
3.63
3.63
3.63
3.63
3.63
3.63

3.63
363

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI 11/28/14 0310 1439108
1
1
1
1
1
1

Analyst Date Time Prep Batch
MXD2 11/26/14 1010 1439105

Analyst Comments

Surrogate/Tracer Recovery Test
4cmx SW846 354 1/8082A PCB Solid Automated Soxhlet

"Dry Weight Corrected"
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet

"Dry Weight Corrected"

Result
5.33 ug/kg

6.44 ug/kg

Nominal Recovery% Acceptable Limits
7.26 73.4 (29%-106%)

7.26 88.7 (25%-131%)

Notes:

22
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GEL LABORATORIES LLC
2040 Savage Road Chareston1 SC 29407 - (43) 556-8171 - www.get com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIV IMO
361900013
Soil
20-NOV-14 07:26
25-NOV-14
Client
5.33%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNOOI

\l

Parameter Qualifier Result DL R

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.17 L17

Aroclor-1221 U 1.17 1.17

Aroclor-1232 U 117 117

Aroclor-1242 U 1.17 1-17

Aroclor-1248 U 1.17 1.17

Aroclor-1254 U 1-17 117
Aroclor-1260 U 1.17 1.17

Aroclor-1262 U 1.17 1.17

Aroclor-1268 U 1.17 117

The following Pre Methods were performed:

Method Description Anal

SW846 3541 Prep Method 3541 PCB Prep Soil MXD

The following Analytical Methods were performed:

Method

2

Description-
SW846 3541/8082A
SW846 3541/8082A

Surrogate/Tracer Recovery Test ___

4cmx SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

Units DF Analyst Date Time Batch Method

3.52
3.52
3.52
3.52
3.52
3.52
3.52
3.52
3.52

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I YSI1 1/28/14 0326 1439108
1
1
1
1
1
1
1
1

yst Date Time Prep Batch
2 11/26/14 1010 1439105

Analvst Comments

Result Nominal Recovery% Acceptable Limits

4.97 ug/kg 7.04 70.7 (29/o-106%)

5.88 ug/kg 7.04 83.6

Notes:

23
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIL2
Sample ID: 361900001
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Parameter Q
Semi-Volatiles-Pesticide

Report Date: November 28, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Soil
20-NOV-14 11:02
25-NOV-14
Client
2.5%

ualifier Result DL RL Units DF Analyst Date Time Batch Method

808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD U 0.342 0342
4,4'-DDE U 0,342 0342
4,4'-DDT U 0342 0.342
Aldrin U 0.171 0,171
Dieldrin U 0.342 0.342
Endosulfan I U 0.171 0.171
Endosulfan II U 0.342 0.342
Endosulfan sulfate U 0.342 0.342
Endrin U 0.342 0.342
Endrin aldehyde U 0.342 0.342
Endrin ketone U 0.342 0.342
Heptachlor U 0.171 0.171
Heptachlor epoxide U 0.171 0.171
Methoxychlor U 1.71 1.71
Toxaphene U 5.69 5.69
alpha-BHC U 0.171 0.171
alpha-Chlordane U 0.171 0.171
beta-BHC U 0.171 0.171
delta-BHC U 0.171 0.171
gamma-BHC(Lindane) U 0.171 0.171
gamma-Chlordane U 0.171 0.171

The following Prep Methods were performed:
Method Description

SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method Description
I SW846 3541/808 I B

Surrogate/Tracer Recovery Test
4cmx 808 I B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 8081 B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"

1.37
1.37
1.37

0.683
1.37

0.683
1,37
1.37
1.37
1.37
1.37

0.683
0.683
6.83
17.1

0.683
0.683
0.683
0.683
0.683
0.683

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I LOF 11/26/14 1837 1439094

Analyst Date Time Prep Batch
SXW3 11/25/14 1818 1439091

Analyst Comments

Result
30.0 ug/kg

29.4 ug/kg

Nominal Recovery% Acceptable Limits
34.2 87.8 (27/o-124%)

34.2 86.1 (31%-131%)

Notes:

24
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MS1N H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIV1L3

361900002
Soil
20-NOV-14 10:51
25-NOV-14
Client
1.67%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

\

ny V1
Parameter Qualifier Result

Semi-Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"

4,4-DDD U 0.338 0.338

4,4-DDE U 0.338 0.338

4,4'-DDT U 0.338 0,338

Aldrin U 0.169 0.169

Dieldrin U 0.338 0.338

Endosulfan I U 0.169 0.169
Endosulfan 11 U 0.338 0.338

Endosulfan sulfate U 0.338 0.338

Endrin U 0.338 0.338

Endrin aldehyde U 0.338 0.338

Endrin ketone U 0.338 0.338

Heptachlor U 0.169 0.169

Heptachlor epoxide U 0.169 0.169

Methoxychlor U 1.69 1.69

Toxaphene U 5.63 5.63

alpha-BHC U 0.169 0.169

alpha-Chlordane U 0.169 0.169

beta-BHC U 0.169 0.169

delta-BHC U 0.169 0.169

gamrnma-BHC (Lindane) U 0.169 0.169

gamma-Chlordane U 0.169 0 169

The following Prep Methods were performed:

Method Description

§W846 3541 Prep Method 3541 808lB Prep Soil

The following Analytical Methods were performed:

Method Descrition
SW846 3541/808 l B

Surrogate/Tracer Recovery Test

4cmx 8081B/
Weight

Decachlorobiphenyl 8081B

'3541 Pesticide Soil Automated Soxhlet "Dry
Corrected"

'3541 Pesticide Soil Automated Soxhlet "Dry
t Corrected"

1.35
1.35
1.35

0,676
1.35

0.676
1.35
1.35
1.35
1.35
1.35

0.676
0.676

6.76
16.9

0.676
0.676
0.676
0.676
0.676
0.676

Analyst
SXW3

Units DF Analyst Date Time Batch Method

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Date
11125/14

LOF 11/26/14 1853 1439094

Time Prep Batch
1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits

2 u3lk 33.8 96.1 (27/o-124%)

30.1 ug/kg 33.8 89.1 (31%-131%)

Notes:

25
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address :

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIV1L8
361900003
Soil
20-NOV-14 10:08

25-NOV-14
Client
3.57%

Client SDG: XPO 168

Project: WCHNOO720

Client ID: WCHN001

r (

Parameter Qualifier Result DL

Semi-Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"

4,4.DDD U 0.345 0.345

4,4'-DDE U 0.345 0.345

4,4'-DDT U 0.345 0.345

Aldrin U 0.172 0.172

Dieldrin U 0.345 0.345

Endosulfan I U 0.172 0.172

Endosulfan 11 U 0.345 0.345

Endosulfan sulfate U 0.345 0.345

Endrin U 0.345 0.345

Endrin aldehyde U 0.345 0.345

Endrin ketone U 0.345 0.345

Heptachlor U 0.172 0.172

Heptachlor epoxide U 0.172 0.172
Methoxychlor U 1.72 1.72

Toxaphene U3 5.74 5.74

alpha-BHC U 0.172 0.172
alpha-Chlordane U 0.172 0.172

beta-BHC U 0.172 0.172

delta-BHC U 0.172 0.172

gamma-BHIC(Lindane) U 0.172 0.172
gamma-Chlordane U 0.172 0.172

The followin Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method Description __
I SW846 3541/8081B

Surrogate/Tracer Recovery Test
4cmx 808 1B/

Weight
Decachlorobiphenyl 808 1B/

/3541 Pesticide Soil Automated Soxhlet "Dry
Corrected"

'3541 Pesticide Soil Automated Soxhlet "Dry
[Corrected"

RL Units DF Analyst Date Time Batch Method

1.38
1.38
1.38

0.690
1,38

0.690
1.38
1.38
1.38
1.38
1.38

0.690
0.690

6.90
17.2

0.690
0.690
0.690
0.690
0.690
0.690

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
SXW3 11/25/14

I LOF 11/26/14 1909 1439094

Time Prep Batch
1818 1439091

AnalystComments

Result Nominal Recovery%
31.2 ug/kg

29.0 ug/kg

Acceptable Limits

34.5 90.6 (27/-124%)

34.5 84.0 (31%-131%)

Notes:

26
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:

Receive Date:

Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

lv IL9
361900004
Soil
20-NOV-14 10:38
25-NOV-14
Client
4.25%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result UL

Semi-Volatiles-Pesticide
80811B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD U 0.347 0 347

4,4'-DDE U 0.347 0347

4,4'-DDT 1 0.781 0.347

Aldrin U 0.174 0.174

Dieldrin U 0.347 0.347

Endosulfan I U 0.174 0.174

Endosulfan II U 0.347 0.347

Endosulfan sulfate U 0.347 0.347

Endrin U 0.347 0.347

Endrin aldehyde U 0.347 0.347

Endrin ketone U 0.347 0.347

Heptachlor U 0.174 0.174

Heptachlor epoxide U 0.174 0.174

Methoxychlor U 1.74 1.74

Toxaphene U 5.78 5.78

alpha-BHC U 0.174 0.174
alpha-Chlordane U 0,174 0.174

beta-BHC U 0.174 0.174

delta-BHC U 0.174 0.174

gamma-BHC(Lindane) U 0.174 0.174

gamma-Chlordane U 0.174 0.174

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 80811B Prep Soil

The following Analytical Methods were performed:

Method escription
I SW846 3541/8081 B

2 SW846 3541/8081B

Surrogate/Tracer Recovery Test

4cmx 808 1 B/3541 Pesticide Soil Automated Soxhlet "Dry
Weight Corrected"

Decachlorobiphenyl 808 1B/3541 Pesticide Soil Automated Soxhlet "Dr
Weight Corrected"

RL Units DF Analyst Date Time Batch Method

1.39
1.39
1.39

0.695
1.39

0.695
1.39
1.39
1.39
1.39
1.39

0.695
0.695

6.95
17.4

0.695
0.695
0.695
0.695
0.695
0.695

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I LOF
I

11/26/14 1958 1439094

Analyst Date Time Prep Batch

SXW3 11/25/14 1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits

21.2 ug/kg 34.7 61.0 (27/- 124%)

30.8 ug/kg 34.7 88.6 (31'/-131%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company:
Address :

Contact:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner

Project: RC-107 Soi

Client Sample iD: JIVIMI
Sample ID: 361900005
Matrix: Soil
Collect Date: 20-NOV-14
Receive Date: 25-NOV-14
Collector: Client
Moisture:

Parameter

10:26

2.94%

Qualifier Result
Semi-Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD U 0.343 0.343
4,4-DDE U 0.343 0.343
4,4'-DDT U 0.343 0.343
Aldrin U 0.171 0.171
Dieldrin U 0.343 0,343
Endosulfan I U 0.171 0.171
Endosulfan II U 0.343 0.343
Endosulfan sulfate U 0.343 0.343
Endrin U 0.343 0.343
Endrin aldehyde U 0.343 0,343
Endrin ketone U 0.343 0.343
Heptachlor U 0.171 0.171
Heptachlor epoxide U 0.171 0.171
Methoxychlor U 171 1.71
Toxaphene U 5.70 5.70
alpha-BHC U 0.171 0.171
alpha-Chlordane U 0.171 0.171
beta-BHC U 0.171 0.171
delta-BHC U 0.171 0.171
gamma-BHC (Lindane) U 0.171 0.171
gamma-Chlordane U 0.171 0.171

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 8081B Prep Soil

The following Analytical Methods were performed:
Method Descrntion

SW846 3541/808 1B
SW846 3541/808 1B

Surrogate/Tracer Recovery Test
4cmx 8081B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"

Report Date: November 28, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

1.37
1.37
1.37

0.685
1.37

0.685
1.37
1.37
1.37
1.37
1.37

0.685
0.685

6.85
17.1

0.685
0.685
0.685
0,685
0.685
0.685

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

LOF 11/26/14 2014 1439094

Analyst Date Time Prep Batch
SXW3 11/25/14 1818 1439091

- - -Analyst Comments

Result Nominal Recovery% Acceptable Limits
32.1 ug/kg 34.3 93.8 (27%-124%)

30.1 ug/kg 34.3 88.0 (31%-131%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company:
Address :

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-2 1
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIM2
Sample ID: 361900006
Matrix: Soil
Collect Date: 20-NOV-14 10:08
Receive Date: 25-NOV-14
Collector: Client
Moisture:

Report Date: November 28, 2014

Client SDG: XPO 168

Project: WCHN00720
Client lID: WCHN001

3.32%

Parameter Qualifier Result DL

Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4-DDD U 0.344 0.344
4,4'-DDE U 0.344 0,344
4,4-DDT U 0.344 0.344
Aldrin U 0.172 0.172
Dieldrin U 0.344 0.344
Endosulfan I U 0.172 0.172
Endosulfan 11 U 0.344 0.344
Endosulfan sulfate U 0.344 0.344
Endrin U 0.344 0.344
Endrin aldehyde U 0.344 0.344
Endrin ketone U 0.344 0.344
Heptachlor U 0.172 0.172
Heptachlor epoxide U 0.172 0.172
Methoxychlor U 1.72 1.72
Toxaphene U 5.73 5.73
alpha-BHC U 0.172 0.172
alpha-Chlordane U 0.172 0.172
beta-BHC U 0.172 0.172
delta-BHC U 0.172 0.172
gamma-BHC (Lindane) U 0.172 0.172
gamma-Chlordane U 0.172 0.172

The following Prep Methods were erformed:
Method Description
SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method Description
SW846 3541/8081B

RL - Units DF Analyst Date Time Batch Method

1.38
1.38
1.38

0.688
1.38

0.688
1.38
1.38
1.38
1.38
1.38

0.688
0.688

6.88
17.2

0.688
0.688
0.688
0.688
0.688
0,688

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

LOF 11/26/14 2030 1439094

Analyst Date Time Prep Batch
SXW3 11/25/14 1818 1439091

Analyst Comments

Surrogate/Tracer Recovery Test
4cmx 8081B

Weight
Decachlorobiphenyl 8081 B

3541 Pesticide Soil Automated Soxhlet "Dry
Corrected"

/3541 Pesticide Soil Automated Soxhlet "Dry
Corrected"

Result Nominal Recovery% Acceptable Limits
29.8 ug/kg 34.4 86.4 (27%-124%)

27.4 ug/kg 34.4 79.5 (31%-131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSTN 114-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

J iLo
361900007
Soil
20-NOV-14 08:11
25-NOV-14
Client
6.64%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

RL., D
Parameter Qualifer Result LL

Semi-Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"

4,4'-DDD U 0.357 0.357

4,4'-DDE U 0,357 0.357

4,4'-DDT U 0.357 0.357

Aldrin U 0.178 0-178

Dieldrin U 0357 0357

Endosulfan I U 0,178 0.178

Endosulfan 11 U 0.357 0.357

Endosulfan sulfate U 0.357 0.357

Endrin U 0.357 0.357

Endrin aldehyde U 0.357 0.357

Endrin ketone U 0.357 0.357

Heptachlor U 0.178 0,178

Heptachlor epoxide U 0.178 0.178

Methoxychlor U 1.78 178
Toxaphene U.) 5.94 5.94

alpha-BHC U 0.178 0.178

alpha-Chlordane U 0.178 0.178

beta-BHC U 0.178 0,178

delta-BHC U 0.178 0.178

gamma-BHC(Lindane) U 0.178 0.178

gamma-Chlordane U 0.178 0.178

The following Prep Methods were performed:

Method Description
SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method Description
SW846 3541/808 1 B

Surrogate/Tracer Recovery Test _

4cmx 808 1 B/3541 Pesticide Soil Automated Soxhlet "Dry
Weight Corrected"

Decachlorobiphenyl 8081 B/3541 Pesticide Soil Automated Soxhlet 'Dry
Weight Corrected"

Units DF Analyst Date Time-Batch Method

1.43
1.43
1.43

0.714
1.43

0.714
1,43
1.43
1.43
1.43
1.43

0.714
0.714

7.14
17.8

0.714

0.714

0.714
0.714

0.714
0.714

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugfkg

I LOF

.1

11/26/14 2119 1439094

Analyst Date Time Prep Batch

SXW3 11/25/14 1818 1439091

Analyst Comments

Result
33.9 ug/kg

36.2 ug/kg

Nominal Recovery/o Acceptable Limits

35.7 94.9 (27%-124%)

35.7 101 (31%-131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www-gel com

Certificate of Analysis
Report Date: November 28, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID- JIVIL
Sample ID: 361900008
Matrix: Soil

Collect Date: 20-NOV-14 08:04

Receive Date: 25-NOV-14

Collector: Client

Moisture: 5.8%

Parameter _ _ -Qualifier Result DL
Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD U 0.353 0,353

4,4'-DDE JP 0.827 0,353

4,4'-DDT U 0.353 0.353

Aldrin U 0.177 0.177

Dieldrin U 0.353 0.353

Endosulfan I U 0.177 0.177

Endosulfan 11 U 0.353 0.353

Endosulfan sulfate U 0.353 0.353

Endrin U 0.353 0.353

Endrin aldehyde U 0.353 0.353

Endrin ketone U 0.353 0.353

Heptachlor U 0.177 0.177

Heptachlor epoxide U 0.177 0.177

Methoxychlor U 177 1.77

Toxaphene US' 5.89 5.89

alpha-BHC U 0.177 0 177

alpha-Chlordane U 0.177 0,177

beta-BHC U 0.177 0.177
delta-BHC U 0.177 0.177

gamma-BHC (Lindane) U 0.177 0 177

gamma-Chlordane U 0.177 0.177

The following Prep Methods were performed:-------,-----
Method Description

SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method Description

I SW846 3541/8081B

,2 SW846 3541/8081B

Surrogate/Tracer Recovery Test
4cmx . 8081B/3541 Pesticide Soil Automated Soxhlet "Dr

Weight Corrected"

Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet "Dr
Weight Corrected"

Client SDG: XP0 168

Project- WCHN00720
Client ID: WCHN001

UA DM

RL Units DF Analyst Date Tim Batch Mthod

1.41
1.41
1.41

0.707
1.41

0.707
1.41
1.41
1.41
1.41
1.41

0.707
0.707

7.07
17.7

0.707
0.707
0.707
0.707
0.707
0,707

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

LOF 11/26/14 2135 1439094

Analyst Date Time Prep Batch

SXW3 11/25/14 1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits

y 29.2 ug/kg 35.3 82.6 (27/-124%)

y 28.5 ug/kg 35.3 80.6 (31%-131%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address:

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIL4
Sample ID: 361900009
Matrix: Soil

Collect Date: 20-NOV-14 07:58

Receive Date: 25-NOV-14

Client SDG: XP0 168

Project: WCHN00720
Client ID: WCHNI001

,Z 1

Client
5.2%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
808 11/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected'

4,4'-DDD U 0351 0,351

4,4'-DDE U 0.351 0351

4,4'-DDT U 0.351 0351

Aldrin U 0.175 0.175

Dieldrin U 0.351 0.351

Endosulfan I U 0.175 0.175

Endosulfan 11 U 0.3.51 0.351

Endosulfan sulfate U 0.351 0.351

Endrin U 0.351 0.351

Endrin aldehyde U 0.351 0.351

Endrin ketone U 0.351 0.351

Heptachlor U 0.175 0.175

Heptachlor epoxide U 0.175 0.175

Methoxychlor U 1,75 1.75

Toxaphene U A 5.84 5.84

alpha-BHC U 0.175 0.175

alpha-Chlordane U 0.175 0.175

beta-BHC U 0.175 0.175

delta-BHC U 0.175 0.175

gamma-BHC(Lindane) U 0.175 0.175

gamma-Chlordane U 0.175 0.175

The following ep Methods were performed:

Method Description

SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method

2

Description
SW846 3541/808 l B
SW846 3541/808 1 B

Surrogate/Tracer Recovery Test

4cmx 808 1B/3541 Pesticide Soil Automated Soxhlet "Dr
Weight Corrected"

Decachlorobiphenyl 8081 B/3541 Pesticide Soil Automated Soxhlet "Dr
Weight Corrected"

1.40
1.40
1,40

0.702
1.40

0.702
1.40
1.40
1.40
1.40
1.40

0.702
0.702

7.02
17.5

0.702
0.702
0.702
0.702
0.702
0.702

ug/kg
ug/kg
ugfkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

LOF 11/26/14 2151 1439094

Analyst Date Time Prep Batch

SXW3 11/25/14 1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits

y 28.6 ug/kg 35.1 81.6 (27/-124%)

y 30.8 ug/kg 35.1 87,7
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: November 28, 2014

Company:
Address:

Contact:
Project:

Client Sample ED:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSlN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVIL
361900010
Soil
20-NOV-14 07:43

25-NOV-14
Client
5.36%

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

23

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"

4,4'-DDD U 0-352 0.352

4,4'-DDE U 0.352 0352

4,4'-DDT U 0.352 0.352

Aldrin U 0.176 0.176

Dieldrin U 0.352 0.352

Endosulfan I U 0.176 0.176
Endosulfan 11 U 0.352 0.352

Endosulfan sulfate U 0.352 0.352

Endrin U 0.352 0.352

Endrin aldehyde U 0.352 0.352

Endrin ketone U 0.352 0.352

Heptachlor U 0.176 0.176

Heptachlor epoxide U 0.176 0.176

Methoxychlor U 1.76 1.76

Toxaphene U 5.86 5.86

alpha-BHC U 0.176 0.176
alpha-Chlordane U 0.176 0.176

beta-BHC U 0.176 0.176

delta-BHC U 0.176 0.176

gamma-BHC(Lindane) U 0.176 0.176

gamma-Chlordane U 0.176 0.176

The following Prep Methods were performed:

Mfethod Description
SW846 3541 Prep Method 3541 808 1B Prep Soil

The following Analytical Methods were performed:

Method Description ---
SW846 3541/8081 B

Surrogate/Tracer Recovery
4cmx

Decachlorobiphenyl

Test
8081B/3541 Pesticide Soil Automated Soxhlet "Dry
Weight Corrected"
808 1B/3541 Pesticide Soil Automated Soxhlet 'Diy
Weight Corrected"

1.41
1.41

1.41
0.704

1.41
0.704

1.41
1.41
1.41
1.41
1.41

0.704
0.704

7.04
17.6

0.704
0.704
0.704
0.704
0.704
0.704

Analyst
SXW3

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

Date
11/25/14

I LOF
I
I
I

11/26/14 2207 1439094

Time Prep Batch
1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits

28.9 ug/kg 35.2 82.1 (27%/-124%)

31.1 ug/kg 35.2 88.3 (31%-131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIV1L6
Sample ID: 361900011
Matrix: Soil
Collect Date: 20-NOV-14 07:38
Receive Date: 25-NOV-14
Collector: Client
Moisture: 4.88%

Parameter Qualifier Result
Semi-Volatiles-Pesticide
8081 B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD U 0.350 0350
4,4'-DDE U 0350 0.350
4,4'-DDT U 0350 0-350
Aldrin U 0.175 0.175
Dieldrin U 0.350 0.350
Endosulfan i U 0,175 0.175
Endosulfan 11 U 0.350 0.350
Endosulfan sulfate U 0.350 0,350
Endrin U 0.350 0.350
Endrin aldehyde U 0.350 0.350
Endrin ketone U 0.350 0.350
Heptachlor U 0.175 0.175
Heptachlor epoxide U 0.175 0.175
Methoxychlor U 1.75 1.75
Toxaphene U 5.82 5.82
alpha-BHC U 0.175 0.175
alpha-Chlordane U 0.175 0.175
beta-BHC U 0.175 0.175
delta-BHC U 0.175 0.175
gamma-BHC (Lindane) U 0.175 0.175
gamma-Chlordane U 0.175 0.175

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 808 l B Prep Soil

The following Analytical Methods were performed:
Method Description

SW846 3541/8081B

Surrogate/Tracer Recovery Test
4cmx 8081 B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"
Decachlorobiphenyl 808 11B/3541 Pesticide Soil Automated Soxhlet "Dry

Weight Corrected"

Report Date: November 28, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNOOI

Kl
\

DL RL Units DF Analyst Date Time Batch Method

1.40
1.40
1.40

0.699
1.40

0.699
1.40
1.40
1.40
1.40
1.40

0.699
0.699

6.99
17.5

0.699
0.699
0.699
0.699
0.699
0.699

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

I LOF
I
I
I
I

11/26/14 2223 1439094

Analyst Date Time Prep Batch
UXW3 11/25/14 1818 1439091

_ _ _ Analyst Comments

Result
31.8 ug/kg

31.1 ug/kg

Nominal
35.0

Recovery% Acceptable Limits
90.8 (27%-124%)

35.0 88.9 (31-/131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 294U7 - (843) 556-87 - www.gel com

Certificate of Analysis
Report Date: November 28, 2014

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIL7
Sample ID: 361900012

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Soil
20-NOV-14 07:32
25-NOV-14
Client
8.22%

Parameter Qualifier Result DL

Semi- Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"

4,4'-DDD U 0.363 0.363

4,4'-DDE U 0.363 0363

4,4'-DDTr U 0363 0.363

Aldrin U 0.182 0.182

Dieldrin U 0.363 0.363

Endosulfan I U 0.182 0.182
Endosulfan 11 U 0.363 0.363

Endosulfan sulfate U 0.363 0.363

Endrin U 0.363 0.363

Endrin aldehyde U 0.363 0.363

Endrin ketone U 0.363 0.363

Heptachlor U 0.182 0.182

Heptachlor epoxide U 0.182 0.182

Methoxychlor U 1.82 1.82

Toxaphene U 6.04 6.04

alpha-BHC U 0.182 0.182
alpha-Chlordane U 0.182 0.182

beta-BHC U 0,182 0.182

delta-BHC U 0.182 0.182

gamma-BHC (Lindane) U 0.182 0.182
gamma-Chlordane U 0.182 0.182

The following Prep Methods were performed:

Method Description
SW846 3541 Prep Method 3541 8081B Prep Soil

The following Analytical Methods were performed:

Method _____ Description
SV

Surrrgate/Tracer Recovery
4cmx

Decachlorobiphenyl

W846 3541/8081 B

Test
8081B/3541 Pesticide Soil Automated Soxhlet "Dry
Weight Corrected'
8081 B/3541 Pesticide Soil Automated Soxhlet "Dry
Weight Corrected"

RL Units DF Analyst Date Time Batch Method

1.45
1.45
1.45

0726
1,45

0,726
1.45
1.45
1.45
1.45
1.45

0.726
0.726

7.26
18.2

0.726
0.726
0.726
0.726
0.726
0.726

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Analyst Date
SXW3 11/25/14

I LOF 11/26/14 2239 1439094

Time Prep Batch
1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits

30 1 3 y/kg 36.3 83.0 (27/-124%)

33.8 ug/kg 36.3 93.1 (31%-131%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIMO
Sample ID: 361900013

Report Date: November 28, 2014

Client SDG: XP0168

Project:
Client ID:

WCHN00720
WCHN001

Soil
20-NOV-14 07:26
25-NOV-14
Client
5.33%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-Pesticide
808 1B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected"
4,4'-DDD U 0.351 0.351
4,4'-DDE U 0.351 0.351
4,4'-DDT U 0.351 0.351
Aldrin U 0.176 0.176
Dieldrin U 0.351 0.351
Endosulfan i U 0.176 0.176
Endosulfan 1I U 0.351 0.351
Endosulfan sulfate U 0.351 0.351
Endrin U 0.351 0.351
Endrin aldehyde U 0.351 0.351

Endrin ketone U 0351 0.351
Heptachlor U 0.176 0.176
Heptachlor epoxide U 0.176 0.176
Methoxychlor U - 1.76 1.76
Toxaphene U 5.85 5.85
alpha-BHC U 0.176 0.176
alpha-Chlordane U 0.176 0.176
beta-BHC U 0.176 0.176
delta-BHC U 0.176 0.176

gamma-BHC (Lindane) U 0.176 0.176

gamma-Chlordane U 0.176 0.176

The following Prep Methods were performed:
Method Description
SW846 3541 Prep Method 3541 808l B Prep Soil

The following Analytical Methods were performed:

MethodDescription __
I SW846 3541/808 1 B

Surrogate/Tracer Recovery Test
4cmx 8081BI

Weight
Decachlorobiphenyl 808 IB/

3541 Pesticide Soil Automated Soxhlet "Dry
Corrected"
3541 Pesticide Soil Automated Soxhlet "Dry
Corrected"

1.40
1.40
1.40

0.702
1.40

0.702
1.40
1.40
1.40
1.40
1.40

0.702
0.702

7.02
17.6

0.702
0.702
0.702
0.702
0.702
0.702

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

LOF 11/26/14 2256 1439094

Analyst Date Time Prep Batch
SXW3 11/25/14 1818 1439091

Analyst Comments

Result Nominal Recovery% Acceptable Limits
32.5 ug/kg 35.1 92.4 (27%-124%)

29.5 ug/kg 35.1 84.0 (31%-131%)

Notes:

36

Pnose 155 of2R1

Company:
Address :

Contact:
Project:

Matrix:
Collect Date:
Receive Date:

Collector:
Moisture:

Parameter

I



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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PCB Case Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0168

Method/Analysis Information

Procedure: Analysis of Polychlorinated Biphenyls by ECD

Analytical Method: SW846 3541/8082A

Prep Method: SW846 3541

Analytical Batch Number: 1439108

Prep Batch Number: 1439105

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8082A:

Sample ID Client ID
361900001 J1V1L2
361900002 JIVIL3

361900003 JIVlL8

361900004 JIV1L9

361900005 JIVIMI

361900006 JIV1M2
361900007 JIVILO

361900008 JIViLl

361900009 JIVIL4

361900010 JIVIL5
361900011 J1VIL6

361900012 J1VlL7

361900013 JIVIMO
1203217589 MB for batch 1439105

1203217590 Laboratory Control Sample (LCS)

1203217591 361900006(JIVIM2) Matrix Spike (MS)

1203217592 361900006(JlVIM2) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-OA-E-040 REV# 20.
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Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria. All analytes were
within the established retention time windows for this method.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for the samples in this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 361900006 (JIV I M2) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows. Reported analyte concentrations were confirmed on
dissimilar columns. All sample extracts were cleaned using alumina.

Sample Dilutions
The samples in this SDG in this batch did not require dilutions.

Sample Re-extraction/Re-analysis
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Re-extractions or re-analyses were not required in this SDG in this batch.

Miscellaneous Information

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative. Data that are not generated electronically, such as hand
written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. A DER was not required for the samples in this SDG in this batch.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this PCB fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,
MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in
Quantitation Report. Please see Surrogate Recovery Report for correct surrogate acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)
and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form
10).

Aroclors quantitated on the raw data report by ChemStation data system do not necessarily represent positive
Aroclor identification. In order for positive identification to be made, the Aroclor must match in pattern and
retention time; as well as quantitate relatively close between the primary and confirmation columns, as specified
in SW846 method 8000. When these conditions are not met, the Aroclor is reported as a non-detect on the data
report.

System Configuration

The Semi-Volatiles-PCB analysis was performed on the following instrument configuration:

Instrument Instrument System. Column ID olumn
ID Configuration Description

Agilent 7890A Gas Restek 30m x
ECD9A.1_1 Chromatograph/Dual ECD w/ 7890A GC/ECD Rtx-CLPest 0.25mm,

7693 Autosampler 0.25um
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Agilent 7890A Gas
ECD9A.I_2 Chromatograph/Dual ECD w/

7693 Autosampler
7890A GC/ECD

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Pesticide Case Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0168

Method/Analysis Information

Procedure: Organochlorine Pesticides and Chlorinated Hydrocarbons

Analytical Method: SW846 3541/8081B

Prep Method: SW846 3541

Analytical Batch Number: 1439094

Prep Batch Number: 1439091

Sample Anaysis

Sample ID Client ID
361900001 JIV1L2
361900002 JIV1L3
361900003 JIV1L8
361900004 JIVIL9
361900005 JIVIMI
361900006 J1V1M2
361900007 JIVILO
361900008 JIVILl
361900009 JIVIL4
361900010 JIVIL5
361900011 J1VIL6
361900012 J1VIL7
361900013 JIVIMO
1203217576 MB for batch 1439091
1203217577 Laboratory Control Sample (LCS)
1203217578 361900003(J1VIL8) Matrix Spike (MS)
1203217579 361900003(J1V1L8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-OA-E-041 REV# 13.

Raw data reports are processed and reviewed by the analyst using ChemStation software. False positives have

been removed from the ChemStation quantitation reports per standard operating procedures (SOP).
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Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All calibration verification standards (CVS, ICV, or CCV) requirements have not been met for this SDG. Several
target analytes failed acceptance criteria with a positive bias on one analytical column in the standards bracketing
the samples in this SDG. The positive bias for the analytical data is a result of instrument response increasing
after the initial calibration. These target analytes were not detected above the PQL in the samples; therefore, the
non-compliance has no adverse effects on the data.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this analytical batch for this SDG.

Laboratory Control Sample (LCS) Recovery
The laboratory control sample (LCS) spike recoveries met the acceptance limits.

QC Sample Designation
Sample 361900003 (JlVIL8) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD values between the MS and MSD were within the acceptance limits.

Technical Information:

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG in
this analytical batch met the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows.

Sample Dilutions
The samples in this SDG in this analytical batch did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG in this analytical batch unless confirmations or
dilutions were required.
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Florisil
Florisil clean-up was not performed on client and quality control samples in this batch.

Miscellaneous Information:

Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging". In an
effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from "traditional" packages should be noted:
Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. A DER was not required for the samples in this batch for this SDG. A data
exception report (DER) was not generated for this SDG.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this pesticide fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments required for this SDG:

System Configuration

The Semi-Volatiles-Pesticide analysis was performed on the following instrument configuration:

Instrument System Column Column Description
ID Configuration ID

Agilent 6890 Gas HP6890 Series Rtx-CLP 30m x 0.25mm,
ECD7A.I_ Chromatograph/Dual ECD w/ ECD I 0.25um

7673 Autosampler (Rtx-CLPesticide I)

Agilent 6890 Gas HP6890 Series Rtx-CLP 30m x 0.25mm,
ECD7A.I_2 Chromatograph/Dual ECD w/ ECD if 0.20um

7673 Autosampler (Rtx-CLPesticide II)

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: 0 o I - DATA PACKAGE: Y "o l '

VALIDATOR: IF - LAB: DATE: 2L (S

SDG: Y g {{.0

ALYS ERFORMED

SW-846 8081 SW-846 8081 SW-846 8082 SW-846 8081

(TCLP) 
(TCLP)

SAMPLES/MATRIX

Yv k UO \1 W JV LL .. WvL '\VL-3 gIVtL A\.vLS

3kLU k\VtLl 3\t' L*i-Vg dvA

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docum entation present? ........ ................................................... N......................... Ye N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations acceptable? ................................................................................................................ Y es N /A

Continuing calibrations acceptable?........................................................................................................ Y es N /A

Standards traceable? ................................................................................................................................ Y es N /A

Standards expired?.......................................,........................................................................................... Y es N /A

C alculation check acceptable?.................................................................................................................Y es N

DDT and endrin breakdowns acceptable?.............................................................................................. Yes N /A

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ........................................ Yes No

Calibration blank results acceptable? (Levels D, E) No................................... Y No /

Laboratory blanks analyzed?.............................. . -- - ---- -----------.-.. ----............... . N o N/A

Laboratory blank results acceptable? ....................................... . ----------------.--. -.. ....... a N N/A

Field/trip blanks analyzed? (Levels C, D, E)............................................... Yes No

Field/trip blank results acceptable? (Levels C, D, E) ......................................----------.---... Yes No N

Transcription/calculation errors? (Levels D, E)................................................. Yes No

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates analyzed? Ye .......................... ....... No N/A

Surrogate recoveries acceptable?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.- - . . . . . . . ... No N/A

Surrogates traceable? (Levels D, E) .....................-..-........----------- .-................... Yes No

Surrogates expired? (Levels D, E).............................................. Yes No

M S/M SD samples analyzed? ................................... N N/.A. -------.-.. -- - ------.-..................... No N/A

M S/M SD results acceptable? ......................... Y.e.NoN./A.- - ------. --- ........... ... No N/A

MS/MSD standards NIST traceable? (Levels D, E)................................... Yes N

MS/MSD standards expired? (Levels D, E) .......................... ............... Y s No

LCS/BSS samples analyzed?........................ ----.------ . . .. .. .. .. ... .. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . s No N/A

LCS/BSS results acceptable? N/A.............................. . ------- -------------........................ Y N o N/A

Standards traceable? (Levels D, E).........................-..................... Yes No

Standards expired? (Levels D, E)............................------------... ................... Yes N A

Transcription/calculation errors? (Levels D, E).................................................. Yes No

Performance audit sample(s) analyzed? ... .. . ...... . .. . . . .. .. . . . . . . . --- .. .. ... .. .. .. .. .. Yes o /A

Performance audit sample results acceptable?............................ .......... Yes No

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ........................ N.o.- .. . ... . ...........--.-----.................... No N/A

Duplicate results acceptable?..................... ........ s.................... e No

MS/MSD standards NIST traceable? (Levels D, E).................................. Yes No

MS/MSD standards expired? (Levels D, E) .......................... ........ ....... Y No

Field duplicate RPD values acceptable? .........................-........-- - - - ........ .. Yes No

Field split RPD values acceptable? . . . . ... . ... .. .. .. .. . ... .. . . . . . . . . . . . . . . . . . . . . . Yes No

Transcription/calculation errors? (Levels D, E)...................................... Yes No N/A

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . ... .. . . Yes N N/A

Positive results resolved acceptably?............................................. Yes N N/A

Comments

7. HOLDING TIMES (all levels)

Sam ples properly preserved?.................................. .- ... . .-- - ----------.. --.. ..................... . es o N /A

Sample holding times acceptable? .. .. ... .. .. .. .. .. ... .. . . . -- . . . . . . . . . . . . . . . . . . Yes o N/A

Comments:

54



HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E)...................................Yes No N

Compound quantitation acceptable? (Levels D, E) ......... .................. ........ Yes No /A

Results reported for all requested analyses? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..(.---- yo N

Results supported in the raw data? (Levels D, E)......................... . ..... N

Samples properly prepared? (Levels D, E)...............................................- - - -- -_No

Detection limits meet RDL?................................... . ..... - .........------....... C. eslo N

Transcription/calculation errors? (Levels D, E).....................---...........-.. Yes No N/

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other absorbent) cleanup performed? . . . . . . . . . .. . . . . . . . . . . .. . .. .. .. ... . Yes o N/

Lot check performed?......................... ........- . . ... .. .. ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Check recoveries acceptable?........ . .. .. .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. .. . . .... Yes No N/A

GPC cleanup perform ed? ............................. Yes... . .. ..---.--- - - -- ..-------- . ..-- -................ No N /A

GPC check performed?...................... . .... . .. -----.- . .. .. ... . ... .. .. .. ... .. .. . ... . . . . . . . . . . . . . . .  Yes No N/A

GPC check recoveries acceptable?........ .. .. .. .. . . . . .. . . . . . . . . . . . . . . . . . . .. .. .. .. .. .. .. Yes No N/

GPC calibration performed?...............................-.-..--......................... ........ Yes No N/

GPC calibration check performed?...... . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. .. .. ... .. Yes No N/A

GPC calibration check retention times acceptable?...............-.. .. ... ........- . .. .. .. .. .. ... .. . ... .. .. .. .. ... Yes No N/A

Check/calibration materials traceable? . . . . . . . . . . . . . . . . . . . . . . - . ... . . . . . . . . . Yes N N/A

Check/calibration m aterials Expired? .................................. .... ---. -----------------------....... Yes N N/A

Analytical batch QC given similar cleanup? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. Yes N N/

Transcription/Calculation Errors? ............ ... .. .. .. .. . . . . . . . . . . . . . . ..- . . . - .- . . . . . . . . . . .. . . Yes No N/

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 361900 Clie

Parmname
Semi-Volatiles-PCB
Batch 1439108

QC1203217590 LCS
Aroclor-1016

Aroclor-1260

**4cmx

**Decachlorobiphenyl

QC1203217589 MB
Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

Aroclor-1262

Aroclor-1268

**4cmx

**Decachlorobiphenyl

QC1203217591 361900006 MS
Aroclor-1016

Aroclor-1260

**4cmx

**Decachlorobiphenyl

nt SDG: XP0168

NOM

33.3

33.3

6.66

6.66

6.66

6.66

34.4

34.4

6.88

6.88

U

U

Sample QualI

Renort Date: November 28, 2014

Project Description: RC-107 Soil

C Units RPD% REC%

23.7

26.3

4.79

6.06

1.11

1.11

1.11

1.11

1.11

1.11

1.11

1.11

1.11

4.36

5.40

23.5

28.1

4.83

5.67

1.15

1.15

4.95

5.59

71.2

79.1

71.9

91

ug/kg

uglkg

ug/kg

ug/kg

ugkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

(44%-97%)

(49%-109%)

(29-/106%)

(25 %-131%)

YS1 11/27/1423:12

65.5 (29/6-106%)

81.2 (25/w-131%)

68.4

81.6

70.2

82.4

(22%-127%)

(18%-130%)

(29/,106%)

(25%-131%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 361900 Client SDG: XP0168 Project Description: RC-107 Soil Page 2 of 2
Iarmname ____ _______NOM Sam1l Qua F QC Units RPD% REC% Range AnIst Date Time
Semi-Volatiles-PCB
Batch 1439108

QC1203217592 361900006 MSD
Aroclor-1016 34.5 U 1 15 24,6 ug/kg 4,42 71 4 (0%-30%) YSl 11/28/14 01:15

Aroclor-1260 34.5 U 1.15 29.3 ug/kg 4.30 85 (0%-30%)

**4cmx 6.89 4.95 5.08 ug/kg 73.8 (29-/106%)

**Decachlorobiphenyl 6.89 5.59 5.86 ug/kg 85.1 (2 5 /o-131%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or %RPD not applicable.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Report Date: November 28, 2014
Page 1 of 5

Contact: Joan Kes

Workorder: 361900

Parmname

Semi-VoJadles-Pesfirlde
Batch 1439094

QC1203217577 LCS
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan 11

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

gamma-BHC (Lindane)

gamma-Chlordane

sner

Sample Qual

Project Description: RC-107 Soil

QC__ Units RPD% REC%

Client SDG: XP0168

NOM

41.7

41.7

41.7

16.7

41.7

16.7

41.7

41.7

41.7

41.7

41.7

16.7

16.7

167

16.7

16.7

16.7

16.7

16.7

16.7

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

96

90.1

94.5

89.2

87

85.2

103

100

96.5

93.2

90

86.4

84.7

92.5

90.5

84

92.1

93.2

87.4

82.2

Range AnIst Date Time

(49/6- 123%)

(46/- 1 18%)

(48-/126%)

(42-114%)

(45/-110%)

(380/-107%)

(43-110%)

(46-/121%)

(53-/135%)

(420/116%)

(45%- 111%)

(43/-120%)

(44%- 116%)

(450/127%)

(42/-124%)

(43/-116%)

(44%- 118%)

(43/-124%)

(42/-123%)

(45%-117%)

LOF 11/26/14 18:21

59

PNe 157 of 2R1

40.0

37.5

39.4

14.9

36.2

14.2

43.0

41.7

40.2

38.8

37.5

14.4

14.1

154

15.1

14.0

15.3

15.5

14.6

13.7



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel.com

Workorder: 361900

Parmname

Semi-Volatiles-Pesticide
Batch 1439094

**4cmx

**Decachlorobiphenyl

QC1203217576 MB
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Client SDG: XP0168

NOM

33.3

33.3

QC Summary
Project Description: RC-107 Soil Page 2 of 5

Sample Q-"'-_ Q--QC Units RPD% REC% Range Anist Date Time

30.3 ug/kg

28.4 ug/kg

0.333

0.333

0.333

0.167

0.333

0.167

0.333

0.333

0.333

0.333

0.333

0.167

0.167

1.67

5.55

0.167

0.167

0.167

0.167

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

Toxaphene

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

90.9 (27%/6-124%) LOF 11/26/14 18:21

85.3 (31/-131%)

11/26/14 18:05ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

60

Page 158 of 281



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname
Semi-Volatiles-Pesticide
Batch 1439094

Client SDG: XP0168

NOM

QC Summary
Project Description: RC-107 Soil Page 3 of 5

Sample Qual QC Uits RPD% REC% -_Range Anist__- Date Time

gamma-BHC (Lindane)

gamma-Chlordane

**4cmx

**Decachlorobiphenyl

QC1203217578 361900003 MS
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan H

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

alpha-BHC

alpha-Chlordane

beta-BHC

U

I I

33.3

33.3

43.2

43.2

43.2

17.3

43.2

17.3

43.2

43.2

43.2

43.2

43.2

17.3

17.3

173

17.3

17.3

17.3

0.345

0.345

0.345

0.172

0.345

0.172

0.345

0.345

0.345

0.345

0.345

0.172

0.172

1.72

0.172

0.172

0.172

LOF 11/26/14 18:05

89.2 (27/-124%)

84.7 (31/-131%)
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11/26/14 19:25

0.167

0.167

29.7

28.2

44.8

42.8

43.2

17.0

40.3

15.9

47.1

44.3

46.1

41.5

39.1

16.8

15.9

160

17.6

15.6

19.6

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

104

99.2

100

98.7

93.4

91.8

109

103

107

96.2

90.5

97.5

92.2

92.4

102

90.1

113

(23/-142%)

(23%-133%)

(25/o-141%)

(21/,129/.)

(19-/131%)

(15%/-121%)

(17%.-126%)

(20/6-134%)

(24/o-154%)

(18%-124%)

(18-/o127%)

(19O/- 13 7%)

(20%-131%)

(18/o-147%)

(21%-133%)

( 17%-133%)

(22/-135%)



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900 Client SDG: XP0168

Parmname NOM

Semi-Volatiles-Pesticide
Batch 1439094

QC Summary
Project Description: RC-107 Soil Page 4 of 5

SampleQUAi __QC Units RPD% REC% Range Anlst Date Time

delta-BHC

gamma-BHC (Lindane)

gamma-Chlordane

**4cmx

**Decachlorobiphenyl

QCl203217579 361900003 MSD
4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

Heptachlor

Heptachlor epoxide

Methoxychlor

alpha-BHC

alpha-Chlordane

17.3

17.3

17.3

34.5

34.5

43.1

43.1

43.1

17.3

43.1

17.3

43.1

43.1

43.1

43.1

43.1

17.3

17.3

173

17.3

17.3

0.172

0.172

0.172

31.2

29.0

0.345

0.345

0.345

0.172

0.345

0.172

0.345

0.345

0.345

0.345

0.345

0.172

0.172

1.72

0.172

0.172

17.9

17.1

15.4

35.3

30.1

40.6

39.6

38.8

13.9

36.8

14.4

43.5

41.0

42.3

37.3

36.3

13.7

13.8

148

13.7

14.1

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

104 (20/6-139%) LOF 11/26/14 19:25

99.1 (200/-134%)

89.3 (200-131%)

102 (270/-124%)

87 (31%-131%)

9.77

7.87

10.8

20.2

9.10

9.75

7.81

7.89

8.57

10.8

7.29

20.6

14.3

7.30

25.0

9.52

94.1

91.7

89.9

80.7

85.3

83.4

101

95

98.1

86.4

84.2

79.4

80

86

79.3

82
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel com

QC Summary
Workorder: 361900 Client SDG: XP0168 Project Description: RC-107 Soil Page 5 of 5

anname 
U4NM Samp I Units RPD% REC% Range AnIst Date Time

Semi-Volatiles-Pesicid
Batch 1439094

beta-BHC 17.3 U 0.172 15.7 ug/kg 22.2 90.7 (0%-30%) LOF 11/26/14 19:42

delta-BHC 17.3 U 0.172 15.5 ug/kg 14.3 90.1 (0/a-30%)

gamma-BHC (Lindane) 17.3 U 0.172 13.9 ug/kg 20.6 80.6 (0/-30%)

gamma-Chlordane 17.3 U 0.172 13.7 ug/kg 11.7 79.5 (0/- 30%)

**4cmx 34.5 31.2 24.8 ug/kg 71.7 (27-/124%)

**Decachlorobiphenyl 34.5 29.0 27.5 ug/kg 79.7 (31%-131%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or 0RPD not applicable.

^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the

RL is used to evaluate the DUP result.

* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 30 March 2015
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-H Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 100-

H-28
Subject: Inorganic - Data Package No. XPO168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0168
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1V1LO 11/24/14 Soil C See note 1
J1V1L1 11/24/14 Soil C See note 1
J1V1L2 11/20/14 Soil C See note 1
J1V1L3 11/20/14 Soil C See note 1
J1V1L4 11/24/14 Soil C See note 1
J1V1L5 11/24/14 Soil C See note 1
J1V1L6 11/24/14 Soil C See note 1
J1V1L7 11/24/14 Soil C See note 1
J1V1L8 11/20/14 Soil C See note 1
J1V1L9 11/20/14 Soil C See note 1
JiViMO 11/20/14 Soil C See note 1
JiViMi 11/20/14 Soil C See note 1
J1V1M2 11/20/14 Soil C See note 1

1 - Metals by 7471B & mercury by 7471B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

- Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 6 months for ICP metals

1



and 28 days for mercury.

All holding times were acceptable.

- Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged
"UJ". Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged "UJ"
and all detects less than ten times the absolute value of the blank are qualified as
estimates and flagged "J". If the sample results are greater than ten times the absolute
value of the preparation blank, no qualification is necessary.

All reparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

- Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess the effect
of the matrix on the ability to accurately quantify sample concentrations. Recoveries
must fall within the range of 75% to 125%. Samples with a recovery of less than 30%
and a sample result below the IDL are rejected and flagged "UR". Samples with a
recovery of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.
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Due to a matrix spike recovery outside QC limits, all silicon (0%) results were qualified
as estimates and flagged "J".

All other accuracy results were acceptable,

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and replicate
activities (concentrations) are greater than five times the CRDL and the RPD is less
than 30%, no qualification is required. If either activity (concentration) is less than five
times the CRDL, the RPD control limit is less than or equal to two times the CRDL. If
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1V1L8/JIV1M2) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicate results were acceptable.

- Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. All results met the
RQL.

- Completeness

Data package No. XPO168 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

3
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MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to a matrix spike recovery outside QC limits, all silicon (0%) results were
qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation
Services, March 2008.

DOEIRL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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INORGANICS DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OF I
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Silicon J All MS recovery

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - t843) 556-B171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: J1VlL2
Sample ID: 361900001
Matrix: Soil
Collect Date: 20-NOV-14 11:02
Receive Date:
Coffector:
Moisture:

Report Date: December 3, 2014

Client SDG: XP0168

Project:
Client ID:

WCHN00720
WCHN001

25-NOV-14
Client
2.5%

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00417
Metals Analysis-ICP
ICP METALS 601OTR Close-out List "Dry Weight Corrected"
Aluminum 5020
Arsenic 8.42
Barium 39.4
Beryllium 0 983
Boron U 0,986
Cadmium B 0-216
Calcium 4550
Chromium 8.65
Cobalt 8.02
Copper 10.5
Iron 16100
Lead 33.8
Magnesium 3600
Manganese 232
Molybdenum U 0.197
Nickel 8.65
Potassium 715
Silicon N 1010
Silver B 0.196
Sodium * 137
Vanadium 43.4
Zinc CM 29.6
Antimony DU 3.25
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.333
The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00405 0.0121 mg/kg I MTMI 12/01/14 1006 1439275 1

6.71
0.493

0.0986
0.0986

0.986
0.0986

7,89
0.148
0.148
0.296

7.89
0.325

8.38
0.197
0.197
0.148

6.31
1.48

0.0986
6.90

0.0986
0.394

3.25

0.333

19.7
2.96

0.493
0.493

4.93
0.493

24.7
0.493
0.493
0.986

24.7
0.986

29.6
0.986
0.986
0.493
24.7
9.86

0.493
24.7

0.493
0.986

9.86

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.01 mg/kg

Analyst
EXFI
EXF I
AXSS

Date
11/25/14
11/25/14
11/26/14

10 JWJ

12/01/14 1516 1439189

12/01/14 1621 1439189

2 PRB 11/29/14 0104 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

10
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GEL LABORATORIES LLC
2040 Savage Road Chadeston SC 29407 - (843) 556-8171 - www.getcom

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: J1VIL3
Sample ID: 361900002
Matrix: Soil
Collect Date: 20-NOV-14 10:51
Receive Date: 25-NOV-14
Collector: Client
Moisture: 1.67%

Report Date: December 3, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Mercury Anaiysis-CVAA
SW846 747 1B Mercury in Solid "Dry Weight Corrected"
Mercury U 0.00409
Metals Analysis-ICP
ICP METALS 601 OTR Close-out List "Dry Weight Corrected"
Aluminum 4410
Arsenic 4.62
Barium 32.1
Beryllium 0.917
Boron U 0.967
Cadmium B 0.267
Calcium 5110
Chromium 9.15
Cobalt 7.81
Copper 11.1
Iron 15600
Lead 9.66
Magnesium 3770
Manganese 234
Molybdenum U 0.193
Nickel 9.59
Potassium 530
Silicon N 756
Silver U 0.0967
Sodium 123
Vanadium 41.5
Zinc CM 25.8
Antimony DU 3.19
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.522
The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050B5 PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471 B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

3.00409 0.0122 mg/kg

6.57
0.483

0.0967
0.0967

0.967
0.0967

7.73
0.145
0.145
0.290

7.73
0.319

8.22
0.193
0.193
0.145

6.19
1.45

0.0967
6.77

0.0967
0.387

3,19

0.336

19.3
2.90

0.483
0.483
4.83

0.483
24.2

0.483
0.483
0.967

24.2
0.967

29.0
0.967
0.967
0.483
24.2
9.67

0.483
24.2

0.483
0.967

9.67

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.02 mg/kg

Analyst
XFx 1

EXF I
AXS5

Date
lI25/1 4
11/25/14
11/26/14

I MTMI 12/01/14 1018 1439275

I JWJ
I
I
I

toJW

12/01/14 1526 1439189

12/01/14 1640 1439189

2 PRB 11/29/14 0127 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: December 3, 2014

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIL8
Sample ID: 361900003

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Soil
20-NOV-14 10:08
25-NOV-14
Client

3.57%

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury 8 0.0055
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 5440
Arsenic 5.58
Barium 51.6
Beryllium 1.07
Boron U 1.03
Cadmium B 0.238
Calcium 5430
Chromium 9.38
Cobalt 8.35
Copper 11.6
Iron 16800
Lead 9.18
Magnesium 3950
Manganese 232
Molybdenum U 0.206
Nickel 10,2
Potassium 799
Silicon NS 1070
Silver B 0.251
Sodium 158
Vanadium 45.6
Zinc CM 28.3
Antimony DU 3,40
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.333

The following Prep Methods were performed: __

Method Description
SW8463050B - ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

).00388 0.0116 mg/kg

7.01

0.515
0.103
0.103

1.03
0.103
8.25

0.155
0.155
0.309
8.25

0-340
8-76

0206

0.206
0.155

6.60
1.55

0.103
7.22

0.103
0.412
3.40

0.328

20.6

3.09
0.515
0.515

5.15
0.515

25.8
0.515

0.515
1.03
25,8

1.03
30.9
1.03
1.03

0.515

25.8
10.3

0.515

25.8
0.515
1.03
10.3

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst
EXF1
EXF I
AXSS

Date
11/25/14
11/25/14
11/26/14

I MTMI 12/01/14 1019 1439275

1JwJ

10 JWJ

12/01/14 1528 1439189

12/01/14 1643 1439189

2 PRB 11/29/14 0130 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274
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GEL LABORATORIES LLC'
2040 Savage Road Charleston SC 29407 - (&43) 556-8171 - www.gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIV1L9
Sample ID: 361900004
Matrix:
Collect Date:
Receive Date:
Coffector:
Moisture:

Report Date: December 3, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNOOI

Soil
20-NOV-14 10:38
25-NOV-14
Chient
4.25%

Parameter Qualifier Result
Mercury Analysis-CVAA
SW846 747 1B Mercury in Solid "Dry Weight Corrected"
Mercury 0.0764
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 6970
Arsenic 6.03
Barium 65.1
Beryllium 1.06
Boron U 0.982
Cadmium B 0.342
Calcium 5120
Chromium 13.7
Cobalt 8.54
Copper 13.4
Iron 18500
Lead 12.7
Magnesium 5100
Manganese 273
Molybdenum U 0.196
Nickel 14.4
Potassium 1060
Silicon N 996
Silver B 0.227
Sodium * 157
Vanadium 41.5
Zinc CM 40.7
Antimony DU 3.24
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.321

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0,0036 0.0107 mg/kg I MTMI 12/01/14 1021 1439275 1

6.67
0.491

0.0982
0.0982

0.982
0.0982

7.85
0.147
0.147
0.294

7.85
0.324

8.34
0.196
O.196
0.147

6.28
1.47

0.0982
6.87

0.0982
0.393

3.24

0.302

19.6
2.94

0.491
0.491

4.91
0.491

24.5
0.491
0.491
0.982

24.5
0.982
29.4

0.982
0.982
0.491

24.5
9.82

0.491
24.5

0.491

0.982
9.82

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst
EXFI
EXFI
AXS5

Date
11/25/14
11/25/14
11/26/14

IJW

1

1 W

12/01/14 1530 1439189

12/01/14 1655 1439189

2 PRB 11/29/14 0132 1439164

Time,

1615
1244

3

4

Prep Batch
1439162
1439188
1439274
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample iD: JIVIMI
Sample ID: 361900005
Matrix:
Collect Date:
Receive Date:
Collector.
Moisture:

Soil
20-NOV-14 10:26
25-NOV-14
Client
2.94%

Report Date: December 3, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00627
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 5270
Arsenic 9.89
Barium 50.3
Beryllium 1.04
Boron U 0.920
Cadmium B 0.198
Calcium 5280
Chromium 9.69
Cobalt 8.26
Copper L1.5
Iron 16900
Lead 28.0
Magnesium 3890
Manganese 237
Molybdenum U 0.184
Nickel 10.
Potassium 899
Silicon N S 728
Silver B 0.318
Sodium 137
Vanadium 46.3
Zinc CM 26.9
Antimony DU 3.04
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.362

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 74711B Prep SW846 7471 B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00408 0.0122 mg/kg

6.26
0.460
0.092
0.092
0.920
0.092

7.36
0.138
0.138
0.276

7.36
0 304
7.82

0.184
0.184
0.138

5 89
1.38

0.092
6.44

0,092
0.368

304

0.339

18.4
2.76

0.460
0.460

4.60
0.460

23.0
0.460
0,460
0.920

23.0
0.920

27.6
0.920
0,920
0,460
23.0
9.20

0.460
23.0

0.460
0.920

9.20

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.03 mg/kg

Analyst

EXF I
AXS5

Date
11/25/14
11/25/14
11/26/14

I MTMI 12/01/14 1026 1439275

I JWJ/

10 JW1

12/01/14 1538 1439189

12/01/14 1658 1439189

2 PRB 11/29/14 0135 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

14

Pae 208 of 281
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GEL LABORATORIES LLC
204 Savage Road Chaheston SC 29407 - b43) 556-1671 - www.geA com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-107 Soil

Client Sample ID: JIV1M2
Sample ID: 361900006
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

Report Date: December 3, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Soil
20-NOV-14 10:08
25-NOV-14
Client
3.32%

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00668
Metals Analysis-ICP
ICP METALS 601TR Close-out List "Dry Weight Corrected"
Aluminum 5810
Arsenic 7.02
Barium 53.5
Beryllium 1.02
Boron U 1.03
Cadmium B 0.203
Calcium 5730
Chromium 10.9
Cobalt 8.46
Copper 12.1
Iron 17500
Lead 11.0
Magnesium 4320
Manganese 255
Molybdenum U 0.206
Nickel 12.1
Potassium 896
Silicon N 753
Silver B 0.283
Sodium * 153
Vanadium 44.3
Zinc CM 28.9
Antimony DU 3.39
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.341

The following Prep Methods were performed:
Method __ Description
SW846 3050B ICP-MS 305OBS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00386 0.0115 mg/kg

6.99
0.514
0.103
0.103

1.03
0.103

8.23
0.154
0.154
0.308

8.23
0.339

8.74
0.206
0.206
0.154

6.58
1.54

0.103
7.20

0.103
0.411

3.39

0.341

20.6
3.08

0.514
0.514

5.14
0.514

25.7
0.514
0.514

1.03
25.7
1.03
30.8
1.03
1.03

0.514
25.7
10.3

0.514
25.7

0.514
1.03
10.3

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.03 mg/kg

Analyst
EXF I
EXF I
AXS5

Date
11/25/14
11/25/14
11/26/14

I MTM1 12/01/14 1028 1439275

10 JWJ

12/01/14 1540 1439189

12/01/14 1701 1439189

2 PRB 11/29/14 0138 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

15
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVILO
361900007
Soil
20-NOV-14 08:11
25-NOV-14
Client

6.64%

Report Date: December 3, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

I k

Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 747 1B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00976
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 6540
Arsenic 9.32
Barium 66.2
Beryllium 1.13
Boron U 1.06
Cadmium B 0.262
Calcium 7620
Chromium 11.6
Cobalt 9.15
Copper 12.9
Iron 19000
Lead 21.7
Magnesium 4900
Manganese 284
Molybdenum U 0.212
Nickel 11.7
Potassium 1160
Silicon NS 895
Silver B 0.347
Sodium 196
Vanadium 45.7
Zinc CM 35.3
Antimony DU 3.49
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.508

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471B Mercury Prep Soil

0.00382 0.0114 mg/kg

720
0.529
0.106
0.106

1.06
0.106

8.47
0.159
0.159
0.318

8.47

0.349
9,00

0.212
0.212
0.159

6.77
1.59

0.106
7.41

0.106
0.423

3.49

0.339

21.2
3.18

0.529
0.529
5.29

0.529
26.5

0.529
0.529
1.06
26.5

1,06

31.8

1,06

1.06
0.529
26.5

10.6

0.529
26.5

0.529
106
10.6

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.03 mg/kg

Analyst
F I

EXF I

AXS5

Date
I1/25/14
11/25/14
11/26/14

I MTMI 12/01/14 1029 1439275

I JWJ

10 JWJ

12/01/14 1542 1439189

12/01/14 1704 1439189

2 PRB 11/29/14 0141 1439164

Time
1615

1615
1244

Prep Batch
1-439162
1439188
1439274

16
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVILl
Sample ID: 361900008

Report Date: December 3, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHNOOI

Soil
20-NOV-14 08:04
25-NOV-14
Client
5.8%

"'5

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury 0.0127
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 6670
Arsenic 4.70
Barium 62.0
Beryllium 1.03
Boron U 1.06
Cadmium B 0.204
Calcium 6580
Chromium 12.5
Cobalt 8.43
Copper 11.8
Iron 17900
Lead 6.00
Magnesium 4750

Manganese 268
Molybdenum U 0.212
Nickel 12.2
Potassium Ito0
Silicon N 1360
Silver B 0.311
Sodium * 230
Vanadium 41.7
Zinc CM 33.1
Antimony DU 3.50
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0,428
The following PrepMethods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00384 0.0115 mg/kg

7.22
0.531
0 106
0.106

1.06
0.106

8.49
0.159
0.159
0.318

8.49
0.350

9.02
0.212
0.212
0.159

6.79
1.59

0.106
7.43

0.106
0.425

3.50

0.326

21.2
3.18

0.531
0.531

5.31
0.531

26.5
0.531
0.531

1.06
265
1.06
31.8
1.06
1.06

0.531
26.5
10.6

0.531
26.5

0.531
1.06
10.6

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst
EXFI
EXF I
AXS5

Date
11/25/14
11/25/14
11/26/14

I MTMI 12/01/14 1031 1439275

1JwJ

I

10 w

12/01/14 1544 1439189

12/01/14 1707 1439189

2 PRB 11/29/14 0152 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

17

Pris 914 nf 7R1

Company:
Address :

Contact:
Project:

Matrix:
Collect Date:
Receive Date:
Coflector:
Moisture:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Company:
Address:

Contact:

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner

Project: RC-107 Soil

Client Sample ID: JIVIL4
Sample ID: 361900009
Matrix: Soil
Collect Date: 20-NOV-14
Receive Date: 25-NOV-14
Collector: Client

Report Date: December 3, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

07:58

5.2%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury 0.0233
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 5970
Arsenic 5.47
Barium 69.7
Beryllium 1.11
Boron B 1.56
Cadmium B 0.204
Calcium 5960
Chromium 9.42
Cobalt 8.72
Copper 12.1
Iron 17800
Lead 9.63
Magnesium 4160
Manganese 262
Molybdenum U 0.196
Nickel 10.6
Potassium 1040
Silicon N 1100
Silver B 0.252
Sodium * 199
Vanadium 45.6
Zinc CM 29.9
Antimony DU 3.24
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.401

The following Prep Methods were erformed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471 B Prep SW846 7471B Mercury Prep Soil

3.00422 0.0126 mg/kg

6.67
0.490
0.098
0.098
0.980
0.098

7.84
0.147
0.147
0.294

7.84
0.324

8.33
0.196
0.196
0.147

6.27
1.47

0.098
6.86

0.098
0.392

3.24

0.333

19.6
2.94

0.490
0.490
490

0.490
24 5

0.490
0.490
0.980
24.5

0.980
294

0.980
0.980
0.490

24.5
9.80

0.490
24.5

0490
0.980
9.80

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.01 mg/kg

Analyst
EXFI
EXF I
AXSS

Date
11/25/14
11/25/14
11/26/14

I MTMI 12/01/14 1033 1439275

I JWJ

10 iwJ

12/01/14 1546 1439189

12/01/14 1709 1439189

2 PRB 11/29/14 0155 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

18

Pnou 2 16 of 21
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JlVIL5
361900010
Soil
20-NOV-14 07:43
25-NOV-14
Client

5.36%

Report Date: December 3, 2014

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00505
Metals Analysis-ICP
ICP METALS 601 OTR Close-out List "Dry Weight Corrected"
Aluminum 6180
Arsenic 9.20
Barium 59.4
Beryllium 1.12
Boron U 1.05
Cadmium B 0.216
Calcium 5650
Chromium 10.7
Cobalt 8.57
Copper 11.1
Iron 17600
Lead 19.8
Magnesium 4530
Manganese 243
Molybdenum U 0.210
Nickel 11.7
Potassium ,-- 925
Silicon N 927
Silver B 0.274
Sodium * 163
Vanadium 45.2
Zinc CM 31.3
Antimony BD 4.16
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.346

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

0.00408 0.0122 mg/kg

7.14
0.525
0.105
0.105

1.05
0.105

8.40
0.158
0.158
0.315

8.40
0.347

8.93
0.210
0.210
0.158
6.72
1.58

0,105
7.35

0.105
0.420

3.47

0.346

21.0
3.15

0.525
0.525

5.25
0.525

26.3
0.525
0.525

1.05
26.3
1.05
31.5
1.05
1.05

0.525
26.3
10.5

0.525
26.3

0.525
1.05
10.5

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.05 mg/kg

Analyst
EXF I
EXF I
AXS5

Date
I1/25/14
11/25/14
11/26/14

I MTMI 12/01/14 1034 1439275

10 JWJ

12/01/14 1548 1439189

12/01/14 1712 1439189

2 PRB 11/29/14 0158 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

19
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address:

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIV1L6
Sample ID: 361900011
Matrix: Soil
Collect Date: 20-NOV-14 07:38
Receive Date: 25-NOV-14
Collector: Cfient
Moisture: 4.88%

Report Date: December 3, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter- Qualifier Result

Mercury Analysis-CVAA
SW846 747 1B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.0053
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 6570
Antimony 1.08
Arsenic 5.26
Barium 58.3
Beryllium 0.984
Boron U 1.01
Cadmium B 0.214
Calcium 5770
Chromium 12.6
Cobalt 8.10
Copper 13.1
Iron 17700
Lead 8.33
Magnesium 4800
Manganese 259
Molybdenum U 0.203
Nickel 13.4
Potassium 966
Silicon N . 1020
Silver B 0.360
Sodium 153
Vanadium 42.0
Zinc CM 31.3
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0,461

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

).00359 0.0107 mg/kg I MTM1 12/01/14 1036 1439275 I

6.90
0.335
0.507
0.101
0.101

1.01
0.101

8.12
0.152
0.152
0.304

8.12
0.335

8.63
0.203
0.203
0.152

6.49
1.52

0.101
7.10

0.101
0.406

0.340

20.3
1.01
3.04

0.507
0.507

5.07
0.507

25.4
0.507
0.507

1.01
25.4
1.01
30.4
1.01
1.01

0.507
25.4
10.1

0.507
25.4

0.507
1.01

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.03 mg/kg

Analyst
EXF I
EXF I
AXS5

Date
11/25/14
11/25/14
11/26/14

I JWJ 12/01/14 1550 1439189

2 PRB 11/29/14 0201 1439164

Time
1615
1615
1244

3

Prep Batch
1439162
1439188
1439274

20
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate

Company:
Address :

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector
Moisture:

of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

J viL7
361900012
Soil
20-NOV-14 07:32
25-NOV-14

Client
8.22%

Report Date: December 3, 2014

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHNOO1

r' 1 l(5

Parameter Qualifier Result
Mercury Analysis-CVAA
SW846 747 1B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00748
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 6500
Antimony B 0.908
Arsenic 6.83
Barium 57.0
Beryllium 0.904
Boron U 1.07
Cadmium B 0.125
Calcium 5230
Chromium 13.3
Cobalt 7.86
Copper 12.1
Iron 17100
Lead 2.94
Magnesium 4800
Manganese 248
Molybdenum U 0.214
Nickel 13.0
Potassium 850
Silicon N 1060
Silver B 0.240
Sodium * 136
Vanadium 39.1
Zinc CM 30.3
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.568
The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP~
SW846 3050B SW846 3050B Prep for 6010C
SW846 7471B Prep SW846 7471B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

3.00395 0.0118 mg/kg

7.28
0.353
0.535
0.107
0.107

1.07
0.107
8.56

0.161
0.161
0.321

8.56
0.353

9.10
0.214

0.214

0.161
6.85

1.61
0.107

7,49
0.107
0.428

0.326

21.4
1.07
3.21

0.535
0.535

5.35
0.535
26.8

0.535
0.535

1.07
26.8
1.07
32.1
1.07
1.07

0.535
26.8
10.7

0,535
26.8

0.535
1.07

I MTMI 12/01/14 1459 1439275

IJWmg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

100 mg/kg

Analyst
EXFI
EXF I
AXS5

Date
11/25/14
11/25/14

11/26/14

12/01/14 1552 1439189

2 PRB 11/29/14 0204 1439164

Time
1615
1615
1244

Prep Batch
1439162
1439188
1439274

21
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address :

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector.
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVIMO
361900013
Soil
20-NOV-14 07:26
25-NOV-14

Cfient
5.33%

Report Date: December 3, 2014

Client SDG: XP0 168

Project: WCHN00720
Client ID: WCHNOO1

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury U 0.00405

Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum 6320
Arsenic 7,60
Barium 56.7

Beryllium 1.10
Boron U 0,997
Cadmium B 0-215
Calcium 5670
Chromium 12.1
Cobalt 8.35
Copper 11.5
Iron 17900
Lead 14.2

Magnesium 4710

Manganese 251
Molybdenum U 0.199
Nickel 12.3
Potassium 979
Silicon N 1110
Silver B 0.334

Sodium * 176
Vanadium 44.3

Zinc CM 31.1
Antimony DU 3.29

Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium BD 0.376

The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 3050BS PREP

SW846 3050B SW846 3050B Prep for 6010C

SW846 7471B Prep SW846 747 1B Mercury Prep Soil

DL RL Units DF Analyst Date Time Batch Method

).00405 0.0121 mg/kg I MTM1 12/01/14 1039 1439275 1

6.78
0.498

0.0997
0.0997

0.997
0.0997

7.97
0.149
0.149
0.299

7.97
0.329

8.47.
0.199
0.199
0.149

6.38
1.49

0.0997
6.98

0.0997
0.399

3.29

0.344

19.9
2.99

0.498
0.498

4.98
0.498

24.9
0.498
0.498
0.997
24.9

0.997
29-9

0.997
0.997
0.498
24.9
9.97

0.498
24.9

0.498
0.997

9.97

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.04 mg/kg

Analyst
EXF I
EXF I
AXS5

Date
11/25/14

11/25/14
11/26/14

I JWJ

10 wJ

10 W

12/01/14 1554 1439189

12/01/14 1715 1439189 3

42 PRB 11/29/14 0206 1439164

Time
1615
1615
1244

Prep Batch
1439162

1439188
1439274
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Metals Fractional Narrative
WC-HANFORD, INC. (WCHN)

SDG XP0168

Sample ID Client ID
361900001 J1VIL2
361900002 JIVIL3
361900003 JIV1L8
361900004 JIVIL9
361900005 JIViMI
361900006 JlVlM2
361900007 JIVILO
361900008 JIVILI
361900009 JIVIL4
361900010 JIVIL5
361900011 JLVIL6
361900012 JIVIL7
361900013 JIVIMO
1203217774 Method Blank (MB)ICP
1203217775 Laboratory Control Sample (LCS)
1203217778 361900001(JIV 1L2L) Serial Dilution (SD)
1203217776 361900001 (J IV I L2D) Sample Duplicate (DUP)
1203217777 361900001(J1VIL2S) Matrix Spike (MS)
1203219998 361900001(J1V1L2PS) Post Spike (PS)
1203217725 Method Blank (MB)ICP-MS
1203217726 Laboratory Control Sample (LCS)
1203217729 361900001(JIVIL2L) Serial Dilution (SD)
1203217727 361900001(J1VIL2D) Sample Duplicate (DUP)
1203217728 361900001(JIV1L2S) Matrix Spike (MS)
1203218010 Method Blank (MB)CVAA
1203218011 Laboratory Control Sample (LCS)
1203218014 361900001(JIV1L2L) Serial Dilution (SD)
1203218012 361900001(JIVIL2D) Sample Duplicate (DUP)
1203218013 361900001(JIVIL2S) Matrix Spike (MS)

Sample Analysis

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Analysis Information

Analytical Batch: 1439189, 1439164 and 1439275

Prep Batch : 1439188, 1439162 and 1439274

Standard Operating GL-MA-E-013 REV# 23, GL-MA-E-009 REV# 24, GL-MA-E-014 REV#
Procedures: 25 and GL-MA-E-010 REV# 28

Analytical Method: SW846 3050B/6010C, SW846 3050B/6020A and SW846 7471B

Prep Method: SW846 3050B and SW846 7471B Prep
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The SOP stated above has been prepared based on technical research and testing conducted by GEL

Laboratories, LLC and with guidance from the regulatory documents listed in this "Method/Analysis

Information" section.

System Configuration

The Metals analysis-ICP was performed on a PE 7300 Optima radial/axial-viewing inductively coupled plasma

atomic emission spectrometer. The instrument is equipped with an ES1 SC-FAST introduction, cyclonic spray

chamber, and yttrium or scandium internal standard. Operating conditions for the ICP are set at a power level of

1500 watts. The instrument has a peristaltic pump flow rate of 0.4L/min, argon gas flows of 13 L/min and 0.2

L/min for the torch and auxiliary gases, and a flow setting of 0.65L/min for the nebulizer.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS- 100)

automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set to

detect mercury at a wavelength of 253.7 nm. Sample introduction through the flow injection system is performed

via a peristaltic pump at 9 mL/min and nitrogen carrier gas rate of 80 mL/min.

The Metals analysis - ICPMS was performed on a PerkinElmer NexION 300X ICPMS. The instrument is

equipped with a ESI PFA-ST nebulizer, quadrupole mass spectrometer, dual mode electron multiplier detector,

and Kinetic Energy Discrimination (KED) technology. Internal standards of scandium, germanium, indium,

tantalum, and/or lutetium were utilized to cover the mass spectrum. Operating conditions are set at 1600W

power, 16 L/m for the plasma, and 1.2 L/m auxiliary gases, and 1.12 L/min carrier gas flow.

Calibration Information

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL/PQL Requirements
The PQL standard recoveries for SW846 6010C met the control limits with the exception of calcium and

potassium. Client sample concentrations were less than the MDL or greater than two times the PQL; therefore

the data were not adversely affected. 361900001 (J1VIL2), 361900002 (J1VIL3), 361900003 (JIVIL8),

361900004 (JIVIL9), 361900005 (JIVIMI), 361900006 (J1V1M2), 361900007 (JIVILO), 361900008

(JIVILI), 361900009 (J1VIL4), 361900010 (J1VIL5), 361900011 (JIV1L6), 361900012 (J1VIL7) and

361900013 (J1V1MO)-ICP.

ICSA/ICSAB Statement
All interference check samples (ICSA and ICSAB) associated with this SDG met the established acceptance

criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this batch met the established acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance criteria.

Ouality Control (0C Information

Method Blank (MB) Statement
The preparation blank analyzed with this SDG contained zinc at concentrations greater than the client required

detection limit (CRDL). The failing elements were at a concentration ten times greater than that which was

exhibited in the blank. This indicates that any contribution to the concentration of these elements in these

samples from potential laboratory contamination would be minimal. 1203217774 (MB)-ICP.
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Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following samples were selected as the quality control (QC) samples for this SDG: 361900001
(JIV IL2)-ICP, ICP-MS and CVAA.

Matrix Spike (MS) Recovery Statement
The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration is less

than four times (4X) the spike concentration added. The MS did not meet the recommended quality control
acceptance criteria for percent recoveries for silicon. 1203217777 (J1VIL2MS)-ICP.

Duplicate Relative Percent Difference (RPD) Statement
The RPD obtained from the designated sample duplicate (DUP) is evaluated based on acceptance criteria of 20%
when the sample is >5X the contract required reporting limit (RL). In cases where either the sample or duplicate
value is less than 5X the RL, a control of +/-RL is used to evaluate the DUP results. Sodium did not meet these
requirements. 1203217776 (JIVIL2DUP)-ICP.

Post Spike (PS) Recovery Statement
The percent recoveries (%R) obtained from the PS analyses are evaluated when the sample concentration is less
than four times (4X) the spike concentration added. The PS met the recommended quality control acceptance
criteria for percent recoveries for all applicable analytes and verifies the absence of matrix interferences in the
post-digested sample.

Serial Dilution % Difference Statement
The serial dilution is used to assess matrix suppression or enhancement. Raw element concentrations 25x the
IDL/MDL for CVAA, 50X the IDL/MDL for 1CP and IOOX the IDLMIDL for ICP-MS analyses are applicable
for serial dilution assessment. Zinc did not meet the established percent difference criteria. 1203217778
(JIV1L2SDILT)-ICP.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology. Holding time is measured by comparison of
the date and time of sample collection to the date and time of sample preparation and analysis: Those holding
times expressed in hours are calculated in the AlphaLIMS system. Those holding times expressed as days expire
at midnight on the day of expiration. All samples in this SDG met the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Method SW-846 3050B is not a total digestion technique
for most samples. It is a very strong acid digestion that will dissolve almost all elements that could become
environmentally available. By design, elements bound in silicate structures are not normally dissolved by this
procedure as they are not usually mobile in the environment.

Sample Dilutions
Dilutions are performed to minimize matrix interferences resulting from elevated mineral element concentrations
present in solid samples and/or to bring over range target analyte concentrations into the linear calibration range
of the instrument. Samples were diluted in order to bring raw values for titanium within the linear range of the
instrument, and for the analytes interfered with, in order to ensure that the inter-element correction factors were
valid for antimony. 361900001 (JV1L2), 361900002 (JIVlL3), 361900003 (JIV1L8), 361900004 (JIVIL9),
361900005 (JIVIMI), 361900006 (JIV1M2), 361900007 (JIVILO), 361900008 (JIVILl), 361900009
(JIVlL4), 361900010 (JIV1L5) and 361900013 (JIVIMO)-ICP. The ICPMS solid samples in this SDG were
diluted the standard two times. ICP-MS.

Preparation Information
The samples in this SDG were prepared exactly according to the cited SOP.
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Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to as virtual packaging. In
an effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
efectronicaffy. The foffowing change from traditionaf packages shoufd be noted:
Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative will include the data validator's signature and title. The
signature page also includes the data qualifiers used in the fractional package. Data that are not generated
electronically, such as hand written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate from referenced
SOP or contractual documents. Data exception reports were included behind the Case Narrative or in the
Miscellaneous Data section of this data package. The following DER was generated for this SDG: 1360869.
1203217776 (JlV IL2DUP) and 1203217777 (J1VlL2MS)-ICP.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for
CLP or CLP-like packaging will receive a third level validation upon completion of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: Date:
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GEL Laboratories LLC
Form GEL-VER

DER Report No.: 1360869

Revision No.: 2

DATA EXCEPTION REPORT

Mo.Day Yr. Division:
01-DEC-14 Industrial

instrument Type: Test I Method:
lop SW846 3050B/6010C

Batch ID: Sample Numbers:
1439189 See Below

Potentially affected work order(s)(SDG): 361900(XP0168)

Application Issues:

Failed RPD for DUP

Failed Recovery for MS/PS

Specification and Requirements
Exception Description:

1. Failed Recovery for MS/PS:

QC 1203217777MS

2. Failed RPD for DUP:

QC 1203217776DUP

Originator's Name:

Jerry Wlgfall 01-DEC-14

Quality Criteria:
Specifications

Matrix Type:
Solid

Typo:
Process

Client Code:
WCHN

DER Disposition:

1. The matrix spike recovery failed outside of the control limits for silicon.
The post spike passed the required control limits for silicon. This verifies
the absence of a matrix interference.

2. The sample and sample duplicate % RPD failed outside the control
limits for sodium due to possible sample non-homogeneity and/or matrix
interference.

Data Validator/Group Leader:

Jamie Johnson 05-DEC-14

Page 1

28

Page 197 of 281



V

CHAIN OP POSSESSION

FINAL SAMPLE -

DISPOSITION

- aWOm.. 111W a.. &AW I" H Dal*rVA4 #
Ste-o p /I- zo -I / oa

pymsinwd RaM Dabn-obsn i oww inen e

c /1-2 -N 1-5106 / .U5

I ~~ ~ -F W D~~AI mh

W CHEE-1WCH-E-011I

SPECIAL INSTRUCTIONS
(1) ICP MetWs - 601TR (Close-ow LisQ {Aurlumi, Antimony. Arsenic, Barkm, Bwylkn. Boron, Cadnlwn,
Cat*m^ Chrmnm, Cobe, Copper. on, Lead, MagnesIum. Mngn, Molybdenun, Nd*, PoUaahan
Seleiten, SIcn Silver, Sodlum VanaTium, Zo Mercury -7471 - (CV)
(2) IC Anions -9066 ronide, Chloride. FPhodde Ntogen hi Nitrate Nitrogen in Nitrite, Phosphorous in
phospha Saits); NO20 - 358&2 (Ntrogen i Nl and M trate);pti (SdO - 9M W Memurement

XP0168

Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-107-119 T age10(3

Company contact TWsphww No. PrQjwd Coonnawfr Prim code Des Tunwwound

Joan Keuurw 37-4688 KESSNER. JH

Project 0iWa SO Loatio --c
100-H Field Ramedladton 100-H-28 st W, north owrburden pile RC-107

ke Chest No. Fleat L "a, rMethod of 

R {c-po--p 2- ELA-127-08 OI-1i2832000 Corenal Canier - E-z
SNpped To OVat 'opty . A ill of LmwAh' i Mo.

GEL Laboratories Charftton ..3.- - -- -- - ---
OWtin Lab ShIped To

Ebork Servces Oak Ridge an cooC CA 4C C I4C c.14C aC C00S 4C ca a4C

Preaniutlion

Type of Containe GP GP NG .G G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Co--a-nerta)
none Volume 2SOfL 125W. 25s0m. 2fhl0L 2ukL 2ML Mork 12smt

Special Handling andlor Storage 5. .. (1) 3" s ( C4 -n p"Wn* - *'

noneSample Analysis -s hw lcao . ooli -4310 Raw

Sanple No. Matrix Sample Date Sample Time -

J1V1L2 SOIL ____ -

J1AV1L3 SOL k% 1-

Ji Vi Li Cl

swgnPrunt Nmm"

-

EIMEW M E
By

k/i. LZL 4 a

DATF-



ashington Closure Hanford

o P e hs

CLJINI nc CU Q~lIAPFAAYI RUETI RC-107411S I u892ila

I. ' r.,ln 1. iPm&.t Caaonm I 0"-- rA Da Turrumund

ompany Cner 375-4588 KESSNERJH
'-an . 1ese 3548

nf Ai hn da. wie l RC-107
7Cy -5

I DO-H Fisd Raimedlan 1Iv--,-2 at w. n rt of & p

Up 0+-OOL- EL-1B27-58 01H2832000 ConvecaICSni -
6hlpp" To 19c -1 -- 00 fs" F'opem Mof LwqA m10

GEL Laboratories Chartaton 9SPC
Other Labs Shied To

Ebedin Services Oak Ridge km M C 4C COW 4C cm *C COW 4C coo *C coo c COW 4C

Type of Containr 08 08 GM Do MG so so G

POSSIBLE SAMPLE HAZARDS/REMARKS am of Container(s) I _ 1 _

none VolLe 2o lm. 250,. 2fld. 22& i iu

Special Handling and/or Storage sm..un ) so*Im r .p.M0 *-m

SampI. Analysis Sck sm o am (TCLI *F*

sape N.Mabrix Sarnple DatW SarpWe TIr m

J_ _ - ~t- -

J1V1L9SOIL 0\ \3

CHAIN OF POSSESSION SignJPrint Names SPECIAL INSTRUCTIONS

Rtswq~nhBmPmiR owum. /1(0nma ailud h / .RAIMn4 (1) ICP Mets - O010TR (Clos-at U) (Akulnun.uM Angmony Aratc, Barkmn Berylmrn, Baron, Cadunim
/o Cum Chromianum, Cobst Copper kw, InLe, Maehznm, Mangenese Maybdenum, NOd PoeeasiuM

/-'/Selenim, swn, Ster, Saim. Vanam, 4n); Merasy -7471- (CV)
1 mw F. (2) IC Anions - 0W8 (Bromide, Chlodide, Fride, tbtrgsn i Mba, Ntrogn N PWr*e. Phsptwras in

1 C -oespls, Subal.; N02/NCS - MI3 {ttrgen I MUMl and P~aS.; pH (SaW - 045 (p Meauxment

.- 0-/h- 2 \ --

- -.- M2eE P3

D E ,/ /< /- -DATE

FINAL SAMPLE > ao ?o i (
DISPOSrnON

WCH-EE-011



V

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-11'
Comipany Contact Tolphone No. Pttijcl &Price Code Data Turnaround

.M-Joan Kessner 375-4688 KESSNER, JH
Projet DuaIgnion SMPan Locaoin 8AF mN

100-H FuId Ramediaowi 10044-28 .t W, north overburden prig RC-107
Ice Chat NM. Fikid Lagbook No.-r M@Uhd ooW~nsn

CC - 0 7 -- C0 2. EL-1827-08 011121532000 Cornncal Carr-r

aSipped To Offthi Prope'ty No. Sll of LanlAr WI No.
GEL Laboratories Chariston -2 Sj s/ _)sp _

Other Labe Shipped To - -
Eberline SennOcesm OakRPdgo Im a Cc ow4C C I-or 4c Cod 40 cciAC

Typ" of Container GOP C w .0 . .o .0 0

POSSIBLE SAMPLE HAZARDSIREMARKS Ne. af Conlalnra 1 1

none
VOJaNEw 2xL llrnL 250ffi. 252bt 25tL 250mL 25"Lw 126fL

Special Handling andlor Storage Sm son (1) inP -
none SanpleAnalysis .o"" a pca.-aom * PAkb-5

Sample No. Matr: Sample DetW Sample Tins

J-VML SOIL.
J1V1M2 SOIL \\00O) o r

CHAIN OF POSSESSION SigUnPriat Narnes SPECIAL INSTRUCTIONS
As /,40 -r in "alo ICP Metals -An010TR (n,-- Usl WAlui, Anmony, Arsen, Badn. Berylium, Boron, Cedntm,

iS/s n'y St-t // -&o-/t / f Cabx Chxron CobakC , CoppW, kon, Lead, Magneiu Mn - Molybdsium, NckAL Pognaskint
Rox~ -si kSelenium, SWcOR SibVr Sodium, Vanadium, Zkic}; Meraury -7471 - (CV)

C/ (2) IC anions - 9= (ontide, ChiWde, rWide, Nirogen in Nt.. Ntagan In NWtrW Phoqphorous in
5 phoephle Susew); N029403 - 35&2 (Noren i Pils and Nlrste}; pH (SG) - 9045 (pH MeasuremenQ

S tea - - L
RsiqsedSdiw m inrr Osdrnfr

FINAL SAMPLEDSUldDaodB fl.
DISPOSITION% OI 8

WCH-EE-O1 1



)

CIQfll FP A CUI EQET RC-107-119 I Pg M

4-- A &J - %C - - II n y q u i E A N A[~- Y IS Pn Eet acil S T I D afra
Inns Kaen*r 3ThAOM

Washington Closure Hanford

!2Project DeNUS RC- 07

I100-H FkeW Rwrdtlf in-am, ipu Wm*r

ice Chemt No. Fb~S - o PMc jCOAef Meoth" of shpme

ccc7- o2-JEL-1627-08 I Innooo omfa Crir ~

Shipped To *?CC920100S Prepet "o, L of__ 
_______ a m

GEL Laboratories Charlston
Other Laoe Shpped To

Eberfine Services Oak Ridge N COWAC CO4C Caw4c CO CW 4C coW 4C coaI

Type at ContaIW C& w am M C

POSSIBLE SAMPLE HAZARDS/REMARKS -o of CoitakW(S)

none Voklme foo0L 12rS. 2f L 2zatt 260ML 2UND, 211 tlnI

Special Handling and/or Storage 6" um (1) t S m Q kn "ok. - PANSO 531
neSamnpie Analysis spedi Spm CM-a m 2 TL ae

Sample Mo. MSitI Sipl Date temple TIM-

Jf@LO Soil-t~JS

JIVILI SOIL
1 s_____ __ __ 4qI g /oo - xS ___

____ ____ j C0ll 
- -$

JTV lLsS

J1V7VI 4 criII L - 1- 1 _ _ -
CHAIN O- POSSESION

fIxpy lly
*fts5e Dk 0jj

I VW 'L-4q 0z.1501

Reimmd QtiroiravS Fnw Down"

-.------------------------ ~------- I ...-- ~... -MaSS E~SW Ii-W- bp--W

SIgprt Names
k- e bPamwn ofia~

'~ "I-, b
q./V 0 U

1 1 1 1 I la n M Z A

-a Flom re. Immww -b#&~SWrd hi DEMM"

INAL SAMPLE
DWSPOSMTON

WCH-EE-011

Dlmff

SPECIAL INSTRUCTIONW
(1) ICP MetWs - 0 R (ClWOAnP US) OQntua flnaw. Aren BaU -BO% Cah
Caidwn, Olhomkz. Cobst Coper ft% Lead. -qe. Mwewe Mdoy cnu Nidut Pflhal,

S elerkr Sloan Slver, Sodiuwn, VanidM m, Zint Meircy - 7471 - (CV)
(2) IC Aions - 90W (Bromide Chiodde, Faoride, NtWgen in NtWat Niogen in NWrWS PhosphorOS In

phopha, Suiate); NOMW211 - 363.2 (Ntogmn in MUM. and NiraWY) pH (Sol) -9045 (pH Meauiinenl

XP016ys'

MDAME

6--. I&*FN0 374891
a~~ ~ ds a~..As ,4, 1

PAMMAd DyAmorw im

Is~ -y 3 a en.

ld415

i -- . 4 i - i - - 4. , 1 -- 1 , t. -7n 1. _,, I I I --

PteEk-ed 9YOkeW Ift

.0,14 t>lc

DmWrg"

R-Mkld In Dwarrwe

KESSNM JH I

S&/L



V
C

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST! RC-107-119
Couector ,Co MYcn Towphor. I Prohct cow*in," Iw Cd Dat Turnaround

Q 4vX Joan Keener 375-4688 KESSNER. JH
Projed DlWgifhI SampIng LOfioui SAF No.

100-H Field Remediation 100--28 t al, north overburden pie RC-107 I 45
le ieeNo. 8RPM I lokm Nl iod of SNpmenA

Ice-RCC0 Q EL-182746 OH232D Comme arr ..
ShiPPed TO Offeliw Phupoly ft qo of_ S 0LadoAw NNmo

GEL Laboratorles Charston flt d 9 / _ 5
Other Labs Shipped To

Ebedine Services Oak Ridge Nn Cov 40 Cm .40 Cos AC cool aC Cool 4C CoO A0 CCool 4C

Type of Contalner cip GF oP .o no .0 BG G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container) 1

Vokume 250MI 125TC t 250.1. 250.4 25ffL. 25olt 2SOM. 4 21ft

Special Handling and/or Storage be A Pea w

heSarnple Anrtyasiew GCo aDCTCL Rage

Sample No. matrix Smnple Da Sampie TINe

J {i1L5 SOIL 0/4 -7 - -

JIVILS SOIL b -5 2 7,

JIV1L7 SOL L-v " z 2- j - -

CHAIN OF POSSESSION SignIPTInt Nam SPECIAL INSTRUCTIONS
Abf'&110v ./ &O(C - ( u (Akjminum, A,(AnMn, Arsenic, Barkn, Berylitm. Boron. Cadmium,

S - 11/// ~~~~CalcuM, Chrwmum, Cobskt Copper. Immn Lead. Mmgnesum "Vmanae, MWtydenu, Nd*el Pftmium,C Seinm, Sllcn, s Over Sodium, Vanadium, zi) Mermy - 7471 - (CV)
(2) IC Anionw - 9058(Bromde, Chodde, Fhoade. Niogen i NWnMa, Niogen in Nte, Phoqphorous in

-Z /1q . 6phosphatq3 &mle) Su 402403 - 353.2 (Mogn i Nii-4 end Nake; pH (S0) -9045 (pH Messuwen)

FINAL SAMul~d m*O

b R-lav4 etc 14-
Rsk mtmd Byfmavad From ombollme ke.ad Mbesa

ReMinuktad Oaowed Fm q~lmm Rwnd §niReh AA.sQr.

Neaiaa#. adsm 5ii-rem- ReaviaSkyed in..r.

FINAL SAMPLE PW-d &r .f
DISPOSITION

WCH-EE-011



I F

Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUS RC-107-119
{ ComTSone No.T Prioe Cod. Dt Tunaround

0 Joan Kessner 375-4688 KESSNER. JH

00 ~~RC-10 91 i,
-4 1WG-1 FlWW RemedIatmn 100-H-28 st a, norm gvuwburdun 0 -- __

Sc.Ch o.Add Icbf H&. CA Mititod of Shipust

R C C - t 2- j EL-1627- lC832000 Com erlC i er -

Shipped To Odomk Pvvpf Mm. ofI LflnWAir -O N.

GEL Laboratories Charlston -s -

Other Labs Shipped To
Ebertine Services Oak Ridge Nfl uw44 QM 4C CAd C Cad *C cow WC Ccci 4C Caud 4C

Type of Contane GOP CR GIP 60 M N

POSSIBLE SAMPLE HAZARDS/REMARKS I0042)

none Volure 2, iML 255L 220FcL 26001. 250S. 25mut Mal

Special Handling andlor Storage Ch. m s* f t .. A 0. S..rvWA -
none Sample Analysis spa m -71, PAub am aw l0270 (tt) WP-

Sinple No. Mrtx sample Dale SampIe Th-

J1tMO SOU ldt d1-L' __ ___

j1%1mo Soil- J q__

CHAIN OF POSSESSION SignJPdlnt Naes SPECIAL INSTRUCTIONS
2(1) ICP H - R(Cme"m81 -b. Cr us Az*Wm knmr'ay A1. Amac, Saru. lwt*Mn Boron Cl

a-1-4 f4-. 4= 1 /-2Or cw Ov aw*m cob&k pop, br Led MWgsimWn Marwiea MWytwsf, Nkicid Potterwn

0) Ic AuW MOWT (BrMmdK. C d. FkwrldS, P irogen In Nnft.. PgRwr Wi Niwt, PMO(USp in
0po16a S&ite); NO2fNW - 363-2 (Nrien hiN am Nara). pit (SWl) - 9045 (pH Meesawre)

SDATE

Rehnqtinhed 8)VRbmoud tan o a h.aemdBSe " *-

FINAL SAMPLE
ISPOSt"ON

WCH-EE-O11

F



Appendix 5

Data Validation Supporting Documentation

35



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B CD ELEVEL: E

PROJECT: ((Q4.- 2.Y DATAPACKAGE: 4Q6((oi

VALIDATOR:- LAB- DATE z

SDG: fc
S PERFORMED

W-846/ICP SW-846/GFAA SW-846/Hg SW-846

Cyanide

SAMPLES/MATRIX

3\k\L AmqI Axu(L-z- AWhIL-3 LALt\y( 1 .IYL5

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?................................................. . ... . .. ... .. .. .. .. ... . ... .. .. ... .. .. .. Ye S N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... Yes

Initial calibrations acceptable? ............................................................... . .. .. .. ... .. .. .. .. .. ... .. .. .. .. .. ... .. .. .. ... .. .. Yes

ICP interference checks acceptable?........................................................................................................ Yes

ICV and CCV checks performed on all instruments?.......................................... . .. ... .. .. .. .. .. ... .. .. .. .. .. .. .. . Yes

ICV and CCV checks acceptable?......................................................................................................... Yes

Standards traceable?................................................................................................................................Yes

Standards expired?.................................................................................................................................. Yes

Calculation check acceptable?................................................................ . .. .. .. ... . ... .. .. .. .. ... .. .. .. .. ... .. .. .. ... .. .. Yes

N N/A

N/A

N N/A

N N/A

N N/A

N N/A

N N/A

No /
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E)....... ..................... Yes No

ICB and CCB results acceptable? (Levels D, E) ............................................................................. Y s No N/A

Laboratory blanks analyzed?.......................................................................................................... s No N/A

Laboratory blank results acceptable?................................................... .. .. .. .. .. ... .. .. .. .. ... . .. ... .. .. .. .. ... . ... Yes No N/A

Field blanks analyzed? (Levels C, D, E) ............................................................................................. Y N/A
Field blank results acceptable? (Levels C, D, E)............... ............................................................ Yes N o

Transcription/calculation errors? (Levels D, E).....................................................................................Yes No N

Comments: V\ 

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed?............................................................. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. ... .. .. .. .. ... . . . Yes No N/A
M S/M SD results acceptable?................................................................ .. .. .. .. .. .. ... .. .. .. .. ... . .. ... .. .. .. ... .. . ... .. . Y e

MS/MSD standards NIST traceable? (Levels D, E).......................................................................... Yes No

MS/MSD standards expired? (Levels D, E) ............................................................................................ No

LCS/BSS samples analyzed?..................,...... . .. ... .. .. .. ... .. .. .. .. .. ...................................... .. . ... .. .. .. .. ... .. .. .. .. Y No N/A

LCS/BSS results acceptable?........................................................... .. .. .. .. .. ... .. . ... .. .. .. ... .. .. . ... .. .. ... .. . . . .... No

Standards traceable? (Levels D, E).........................................................................................................Yes

Standards expired? (Levels D, E).................................................................................................... Yes No

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No

Performance audit sample(s) analyzed? ............................................................................................... Yes& N/A

Performance audit sample results acceptable? .. . ................................................. ,. .. .. .. .. .. ... .. . ... .. .. .. ... .. .. .. Yes No

Comments:

CA
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ............................ .......................................................................... o N/A

Duplicate results acceptable? ................................................................. .............................................. e No

MS/MSD standards NIST traceable? (Levels D, E)................................... Yes No N

MS/MSD standards expired? (Levels D, E) ........................................................................................... Yes No /A

Field duplicate RPD values acceptable?............................................... . ... .. .. .. .. .. ... .. .. .. .. .. ... . ... .. .. .. .. . ..... Yes No

Field split RPD values acceptable?............................................................... ........................................... Y s No

Transcription/calculation errors? (Levels D, E)..................................................................................... Yes No

Comments-

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzed? ........................................................... ........................................ Yes No N/A

ICP serial dilution %D values acceptable?..................................................... .. .. .. .. .. .. .. ... .. .. . ... .. .. ... .. .. .. .. . Yes No N/A

ICP post digestion spike required? ............................................................ .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. .. ... .. .. .. .. . Yes N N/A

ICP post digestion spike values acceptable?................................................... . .. .. ... . .. ... .. .. .. .. .. .. .. ... .. .. .. ... Yes N N/A

Standards traceable? ............................................................................................................................... Y es N N /A

Standards expired?.................................................................................................................................Y es N ( N /A

Transcription/calculation errors?........................................................ . ... . ... .. .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. .. . . .  Yes N N/

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as required? ............... . ... .. .. .. .. .. ... .. . . . . . .. .. . . .. .. .. .. .. Yes

Duplicate injection %RSD values acceptable?.............................................. . .. .. .. .. .. .. . ... . ... .. .. ... .. . ... .. .. Yes

Analytical spikes performed as required?................................................... . .. .. .. .. .. .. ... .. . .. .. ... . .. .. ... . .. ... . . Yes

Analytical spike recoveries acceptable?.......... . ... .. ... ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... Yes

Standards traceable? ................................. ...................... ................ . .. .. .. . .. .. .. ... . ... .. .. .. .. .. .. . .. ... .. .. .. .. . . .  Y es

Standards expired?......................... ....................................................................................................... Y es

M SA perform ed as required?.............................................................. .. .. . ... .. .. .. .. ... . .. .. ... .. .. . .. .. .. .. ... .. .. .. . Y es

M SA results acceptable?.......................................................................................................................... Y es

Transcription/calculation errors?............................................................. . .. .. ... .. .. ... . .. .. ... .. .. .. .. .. .. .. ... .. .. .. . Y es

Comments:

o N/A

N N/A

N N/A

N N/A

o N/A

o N/A

o N/A

o N/A

o N/A

8. HOLDING TIMES (all levels)

Sam ples properly preserved?................................................................ . .. .. .. .. ... .. .. .. .. .. .. ... .. .. . ... .. .. .. .. ... .. .. Yes No N/A

Sample holding tim es acceptable?........................................................... .. .. .. ... .. .. .. .. .. .. .. .. ... . ... .. .. .. .. ... .. . . Yes o N/A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? . . . . . . . . ... .. .. ... . ... .. .. .. .. . . . . . . . . . .. . .  No N/

Results supported in the raw data? (Levels D, E)........................................... .................................... Yes No N/A

Samples properly prepared? (Levels D, E).............................................................................................. Yes Nog

D etection lim its m eet R D L?.......................................................................................................... . e N o A

Transcription/calculation errors? (Levels D, E).................................................................................... Yes No(N A)

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel com

OC Summarv
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 361900

Parmname_

Metals Analysis - ICPMS
Batch 1439164

QC1203217727 361900001 DUP
Selenium

QC1203217726 LCS
Selenium

QC1203217725 MB
Selenium

QC1203217728 361900001 MS
Selenium

QC203217729 361900001 SDILT
Selenium

Metals Anatysis-ICP
Batch 1439189

QC1203217776 361900001 DUP
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Client SDG: XPO168

NOM Sample Qual

DU 0.333 BD

4.88

0.493 mg/kg 60.5 ^

D 4.76 mg/kg

DU 0.318 mg/kg

4.98 DU 0.333 D

DU 1.31 DU

5020

DU 3.25 DU

8.42

39.4

0.983

U 0.986 U

B 0.216 B

4550

8.65

8.02

10.5

16100

5.11 mg/kg

Page 1 of 7

Date Time

(+/-1.00) PRB 11/29/14 01:07

97.5 (80%-120%)

97.4 (75/6-125%)

1.67 ug/L N/A

4730

3.32

7.82

40.9

0.937

1.01

0.250

4950

8.12

7.80

9.82

15300

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

(0-/ 10/0)

5.86

N/A

7.31 A

3.89

4.81 A

N/A

14.8 A

8.33

6.27

2.88

6.81

5.44

11/29/14 00:55

11/29/14 00:53

11/29/14 01:10

11/29/14 01:15

(0%-20%) JWJ 12/01/14 15:18

12/01/14 16:24

(+/-302) 12/01/14 15:18

(0%-20%)

(+/-0.504)

(+/-0.504)

(0/-,20%)

(0%-20%)

(0/,20%)

(0/-20%)

(0-/20%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname

Metalh Analysis-ICP
Batch 1439189

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203217775 LCS
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

QC Summary
Client SDG: XP0168 Project Description: RC-107 Soil Page 2 of 7

NOM Sample Qual QC Units RPD/D% REC% Range Anist Date Time

33.8

3600

232

U 0.197 U

8.65

715

N 1010

B 0.196 B

* 137 *

43.4

CM 29.6

476

47.6

47.6

47.6

47.6

47.6

47.6

476

47.6

47.6

34.8

3560

239

0.201

8.66

661

965

0.193

111

42.3

25.5

492

47.8

47.9

48.0

49.0

47.7

48.2

505

47.3

48.2

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2.80

1.34

3.00

N/A

0.0766

7.84

4.33

1.55

21.0*^

2.50

15.0

103

100

101

101

103

100

101

106

99.4

101

(0%-20%)

(0/6-20%)

(0/,-20%)

(0%-20%)

(0%-20%)

(0-%-20%)

(+/-0.504)

(+/-25.2)

(0/.-20%)

(0/-20%)

(80%-120%)

(80%-120%)

(80-/o120/o)

(80%-120%)

(80/o-120%)

(80%-120%)

(80%/-120%)

(80/,120%)

(80%-120%)

(80-120%)

JWJ 12/01/14 15:18

12/01/14 15:13
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parm name-

Metals Analysis-ICP
Balch 14391%9

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203217774 MB
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Client SDG: XP0168

NOM

47.6

476

47.6

476

47.6

47.6

47.6

476

476

47.6

476

47.6

47.6

QC Summary
Project Description: RC-107 Soil Page 3 of 7

Sample Qual______ Units_ RPD/D% REC% Range Anist Date Time_

48.3

496

47.3

511

47.9

47.0

47.8

473

433

47.7

494

48.9

48.9

U

U

U

U

U

U

U

U

6.77

0.329

0.498

0.0996

0.0996

0.996

0.0996

7.97

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

101

104

99.3

107

101

98.6

100

99.4

91

100

104

103

103

(80%-120%)

(80-/o- 120/6)

(80%-120%)

(80%- 120%)

(800%,120%)

(80-120%)

(800/-120%)

(80%- 120%)

(80/-120%)

(80%-120%)

(80/.-120%)

(80%- 120%)

(80%- 120%)

JWJ 12/01/14 15:13

12/01/14 15:10
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmame

Metals Analysis-ICP
Batch 1439189

Client SDG: XP0168

NOM__

QC Summary
Project Description: RC-107 Soil Page 4 of 7

SampQ __le _ QC Units RPD/D% REC% Range An st Date Time

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203217777 361900001 MS
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

0.201

0.149

0.299

7.97

0.329

8.47

0.199

0.199

0.149

6.37

1.49

0.0996

6.97

0.0996

1.35

501

50.1 DU

50.1

50.1

50.1

50.1 U

5020

3.25

8.42

39.4

0.983

0.986

6530

D 44.7

56.4

92.0

50.6

48.1

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

JWJ 12/01/14 15:10

N/A

85.1

95.8

105

99.1

96

(75-/125%)

(75-/125%)

(75/o-125%)

(75/o-125%)

(75/-125%)

(75%-125%)

12/01/14 15:20

12/01/14 16:27

12/01/14 15:20
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 361900

Parmname

Metals Analysis-ICP
Batch 1439189

Client SDG: XPO168

NOM

QC Summary
Project Description: RC-107 Soil Page 5 of 7

Sample Qual -___QC Units RPD/D% REC% RaneAnist Date Time

Cadmium

Calcium

Chromium

Cobalt

Copper

fron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203219998 361900001 PS
Silicon

QC1203217778 361900001 SDILT
Aluminum

Antimony

Arsenic

50.1

501

50.1

50.1

50.1

501

50.1

501

50.1

50.1

50.1

501

501

50.1

501

50.1

50.1

B 0.216

4550

8.65

8.02

10.5

16100

33.8

3600

232

U 0.197

8.65

715

N 1010

B 0.196

* 137

43.4

CM 29.6

5000 N 10200

50900

DU 2.13

85.3

47.8

5630

56.0

55.8

61.7

17200

79.4

4470

296

46.9

56.5

1240

N 929

49.1

680

95.1

74.9

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

95

N/A

94.5

95.5

102

N/A

91

N/A

N/A

93.6

95.5

105

0*

97.6

109

103

90.4

14700 ug/L

D

DU

D

10600

16.3

16.7

ug/L

ug/L

ug/L

(75%-125%)

(75%-125%)

(75%-125%)

(75-/125%)

(75-/125%)

(75/-,125%)

(75-/125%)

(75-/o125%)

(75%125%)

(750/125%)

(75%-125%)

(75/-125%)

(750/-125%)

(75-/125%)

(750/-125%)

(750/125%)

(75%0/- 12 5%)

90.5 (80%120%)

4.05

N/A

1.92

(00/-10%)

(00/-10%)

(00/- 10%)

JWJ 12/01/14 15:20

12/01/14 15:24

12/01/14 15:22

12/01/14 16:52

12/01/14 15:22
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder. 361900

Parmnname

Metals Analysis-ICP
Batch 1439189

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

Metals Analysis-Mercury
Batch 1439275

Client SDG:

NOM

QC Summary
XP0168 Project Description: RC-107 Soil Page 6 of 7

Sample Qual OC Units RPD/D% REC% Range Anist Date Time

399

9.97

U -7.91

B 2.19

46200

87.7

81.4

107

163000

343

36500

2360

U -4.66

87.7

7250

N 10200

B 1.99

* 1380

440

CM 300

80.8

2.17

4.93

0.493

9410

16.6

17.2

20.9

33600

69.7

7550

486

0.986

18.6

1490

2030

0.493

289

87.4

66.6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1.22

8.94

N/A

N/A

1.91

5.31

5.94

1.83

2.71

1.57

3.26

3.15

N/A

5.76

2.98

.676

N/A

4.5

.768

10.9*

(0%-10%)

(0%-100/0)

(0/-10%)

(0%-10%)

(0/e-10%)

(0%- 10/.)

(0/-10%)

(0/- 10%)

(0/0-10%)

(0/0- 100)

(0/-10%)

(0/0-100/)

(0/- 10%)

(0/*- 10%)

(0%-10%)

(00/-10%)

(00/-10%)

(0%-10%)

(0/-10%)

(0/-10%)

JWJ 12/01/14 15:22
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www gel.com

QC Summary
Workorder: 361960 Client SDG: XPO168 Project Description: RC-107 Soil Page 7 of 7

Parmnam aM ample Qual QC Units RPD/D% REC% Ian& Anist Date Time
Metals Antlysis-Mercury
Batch 1439275

QC1203218012 361900001 DUP
Mercury B 0.00417 B 0.00591 mg/kg 34.5 ^ (+/-0.0123) MTM 1 12/01/14 10:11

QC1203218011 LCS
Mercury 0.117 0.112 mg/kg 95.8 (80/-120%) 12/01/14 10:04

QC1203218010 MB
Mercury U 0.00397 mg/kg 12/01/14 10:02

QCl203218013 361900001 MS
Mercury 0.119 B 0.00417 0.121 mg/kg 98.1 (80-/o120%) 12/01/14 10:13

QC1203218014 361900001 SDILT
Mercury B 0.069 DU 0.0203 ug/L N/A (0%-10%) 12/01/14 10:14

Notes:

The Qualifiers in this report are defined as follows:

* Duplicate analysis not within control limits

+ Correlation coefficient for Method of Standard Additions (MSA) is < 0.995

B The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate).

C Target analyte was detected in the sample and the associated blank. The associated blank concentration is > EQL or is > 5% of the measured
concentration and/or decision level for associated samples.

D Results are reported from a diluted aliquot of sample.

E Reported value is estimated due to interferences. See comment in narrative.

M Duplicate precision not met.

N Spike Sample recovery is outside control limits.

S Reported value determined by the Method of Standard Additions (MSA)

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

W Post-digestion spike recovery for GFAA out of control limit. Sample absorbency < 50% of spike absorbency.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or %RPD not applicable.
^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 30 March 2015
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-H Remaining Sites Burial Grounds - Soil Full Protocol - Waste Site 100-

H-28
Subject: Diesel Range Organic - Data Package No. XP0168-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0168
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1V1LO 11/24/14 Soil C See note 1
J1V1L1 11/24/14 Soil C See note 1
J1V1L2 11/20/14 Soil C See note 1
J1V1L3 11/20/14 Soil C See note 1
J1V1L4 11/24/14 Soil C See note 1
J1V1L5 11/24/14 Soil C See note 1
J1V1L6 11/24/14 Soil C See note 1
J1V1L7 11/24/14 Soil C See note 1
J1V1L8 11/20/14 Soil C See note 1
J1V1L9 11/20/14 Soil C See note 1
JiViMO 11/20/14 Soil C See note 1
JMViMi 11/20/14 Soil C See note 1
J1V1M2 11/20/14 Soil C See note 1

1 - Diesel range organics by NWTPH-d.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client
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DATA QUALITY OBJECTIVES

- Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

- Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in

2



duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample resuits less than five times the spike concentration ave qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1V1L8/J1V1M2) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
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duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness

Data package No. XP0168 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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DIESEL RANGE ORGANIC DATA QUALIFICATION SUMMARY*

SDG: XP0168 REVIEWER: Project: 100-H-28 PAGE 1 OF I
ELR

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVIL2
361900001
Soil
20-NOV-14 11:02
25-NOV-14
Client
2.5%

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2210
Motor Oil (C20-C36) J 3220

The following Prep Methods were performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

DL RL Units DF Analyst Date Time Batch Method

2210 6810 ug/kg

2210 6810 ug/kg
I BYTI 12/01/14 1845 1439114

Analyst Date Time Prep Batch
SJW1 11/26/14 1100 1439113

Analyst Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541 /NWTPH-Dx in Soil "Dry Weight
Corrected"

Result Nominal Recovery%
439 ug/kg 681 644

Acceptable Limits
(50%-150%)

Notes:

10
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address :

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JlVi L3
361900002
Soil
20-NOV-14 10:51
25-NOV-14
Client
1.67%

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C10-C20) U 2200
Motor Oil (C20-C36) U 2200

The following Prp Methodswere performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
1 NWTPH-Dx in Soil

Surrogate/Tracer Recovery Test
o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight

Corrected"

DL RL Units DF Analyst Date Time Batch Method

2200 6770
??00 6770

ug/kg
ug/kg

I BYTI 11/30/14 2246 1439114

Analyst Date Time Prep Batch
SJWI 11/26/14 1100 1439113

Analyst Comments

Result
349 ug/kg

Nominal-
677

Recovery% Acceptable Limits
51.5 (50-150%)

Notes:

11
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIV1L8
361900003
Soil
20-NOV-14 10:08
25-NOV-14
Client
3.57%

Client SDG: XP0168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C10-C20) U 2240
Motor Oil (C20-C36) 1 4880

The following Prep Methods were performed:
Method____ Description _

SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

DL RL Units DF Analyst Date Time Batch Method

2240 6900 ug/kg
2240 6900 ug/kg

I BYTI 12/01/14 1924 1439114

1

Analyst Date Time Prep Batch
SJW I 11/26/14 1100 1439113

Analyst Comments

Result Nominal Recovery% Acceptable Limits
519 ug/kg 690 75.2 (50%-150%)

Notes:

12
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Report Date: December 2, 2014

Client SDG: XP0168

Client Sample ID: JIVIL9
Sample ID: 361900004
Matrix: Soil
Collect Date: 20-NOV-14 10:38
Receive Date: 25-NOV-14
Collector:
Moisture:

Client
4.25%

Qualifier Result

Project: WCHN00720
Client ID: WCHN001

DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2260
Motor Oil (C20-C36) 1 4620

The following Prep Methods were performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
I NWTPH-Dx in Soil

2260 6950 ug/kg
2260 6950 ug/kg

Analyst Date
SJW1 11/26/14

I BYTI 12/01/14 0003 1439114

Time Prep Batch
1100 1439113

Analyst Comments

Surrogate/Tracer Recovery-
o-Terphenyl

Test
SW 354]/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result Nominal Recovery% Acceptable Limits
376 ug/kg 695 54.1 (50/o-150%)

Notes:

'27
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel-com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessn
Project: RC-107 So

Client Sample ID: JIVIMI
Sample ID: 361900005
Matrix: Soil
Collect Date: 20-NOV-P
Receive Date: 25-NOV-1
Collector:
Moisture:

er
ii

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

410:26

Client
2.94%

Parameter Qualifier Result

Diesel Range Organics
SW 354 1/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2220
Motor Oil (C20-C36) J 3910

The following Prep Methods were performed:
Method Description
SW846 354s 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

DL RL Units DF Analyst Date Time Batch Method

2220 6840
2220 6840

ug/kg
ug/kg

I BYTI 12/01/14 0041 1439114

1

Analyst Date Time Prep Batch
SJW1 11/26/14 1100 1439113

Analyst Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result Nominal Recovery%
476 ug/kg

Acceptable Limits
684 69.5 (50%-150%)

Notes:

4,
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JJVJM2
361900006
Soil
20-NOV-14 10:08
25-NOV-14
Client
3.32%

Parameter- Qualifier Result

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2240
Motor Oil (C20-C36) J 3020

The following Prep Methods were performed:-
Method Description
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

Client SDG: XPO168

Project, WCHN00720
Client ID: WCHN001

DL RL ____ Units DF Analyst Date Time Batch Method

2240 6880 ug/kg I BYTI 12/01/14 0120 1439114 1
2240 6880 ug/kg I

Analyst Date Time Prep Batch
SJWI 11/26/14 1100 1439113

Analyst Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
467 ug/kg

Nominal Recovery% Acceptable Limits
688 68-0 (50%-150%)

Notes:

re\ 
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVI LO
361900007
Soil
20-NOV-14 08:11
25-NOV-14
Client
6.64%

Client SDG: XPO168

Project: WCHN00720
Client ID: WCHN001

Parameter --,- - Qualifier Result

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C10-C20) U 2320
Motor Oil (C20-C36) J 6370

The following Prep Methods were performed:
Method Description
5W46 3541 3541 DROIN SOIL PREP

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

DL RL Units DF Analyst Date Time Batch Method

2320 7130 ug/kg

2320 7130 ug/kg

I BYTI 12/01/14 0158 1439114

1

Analyst Date Time Prep Batch
SJWIl 11/26/14 1100 1439413

Analyst_Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
486 ug/kg

Nominal
713

Recovery% Acceptable Limits
68.2 (50%-150%)

Notes:
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GEL LABORATORIES LLC
2040. Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN 144-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVILl
361900008
Soil
20-NOV-14 08:04
25-NOV-14
Client
5.8%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result-

Diesel Range Organics
SW 354 1/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2300
Motor Oil (C20-C36) 8300

The following Prep Methods were performed:
Method Description
SW843541 3541 DRO IN SOUi PREP

The following Analytical Methods were performed:

Method Description
NWTPIH-Dx in Soil

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 354 1/NWTPH-Dx in Soil "Dry Weight
Corrected"

DL RL Units DF Analyst Date Time Batch Method

2300 7070 ug/kg
2300 7070 ug/kg

I BYTI 12/01/14 1140 1439114

Analyst Date Time Prep Batch
SJW1 11/26/14 1100 1439113

Analyst Comments ___ ___

Result Nominal Recovery% Acceptable Limits
592 ug/kg 707 8317 (50%-150%)

Notes:

/5
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address:

Contact:
Project: ___

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil __

JI VI1L4

361900009
Soil
20-NOV-14 07:58
25-NOV-14
Client
5.2%

Client SDG: XP0168

Projet: WCHN00720
Client ID: WCHN0I

Parameter ----- Qualifier Result

Diesel Range Organics
SW 354 1/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2280
Motor Oil (C20-C36) 8580

The following Prep Methods were performed:
Method Description
SW46 3541 3541 DRI~NSOILPlRE

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

Surrogate/Tracer Recovery
o-Terphenyl

Test____ -
SW 354 /NWTPH-Dx in Soil 'Dry Weight
Corrected"

DL RL Units DF Analyst Date Time Batch Method

2280
2280

7030 ug/kg
7030 ug/kg

I BYTI 12/01/14 1336 1439114

1

Analyst Date Time Prep Batch
SJWI 11/26/14 1100 1439113

Analyst Comments

Result Nominal Recovery% Acceptable Limits
535 ug/kg 703 76.1 (50%-150%)

Notes:

K~VS6~7

18

1 n _1VIN01



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

JIVIL5
361900010
Soil
20-NOV-14 07:43
25-NOV-14
Client
5.36%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Diesel Range Organics
SW 354 1/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2280
Motor Oil (C20-C36) 1 4090

The following Prep Methods were performed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
NWTPH-Dx in Soil

DL RL Units DF Analyst Date Time Batch Method

2280
2280

7030
7030

ug/kg
ug/kg

I BYTI 12/01/14 1415 1439114

1

Analyst Date Time Prep Batch
SJWI 11/26/14 1100 1439113

Analyst Comments

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
458 ug/kg

Nominal Recovery% Acceptable Limits
703 65.2 (50%-150%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: December 2, 2014

Company:
Address:

Contact:
Project:

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-107 Soil

J1VIL6
361900011
Soil
20-NOV-14 07:38
25-NOV-14
Client
4.88%

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Parameter Qualifier Result

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C10-C20) U 2270

Motor Oil (C20-C36) J 2830

The following Prep Methods were performed:
Method Description
SW846 3541 3541 DRON -SOIL PREP

The following Analytical Methods were performed:

Method Description __
NWTPH-Dx in Soil

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 354 1/NWTPH-Dx in Soil "Dry Weight
Corrected"

DL RL Units DF Analyst Date Time Batch Method

2270 6990 ug/kg I BYTI 12/01/14 1454 1439114 1

2270 6990 ug/kg I

Analyst Date Time Prep Batch
SJW 1 11/26/14 1100 1439113

Analyst Comments

Result Nominal Recovery% Acceptable Limits
456 ug/kg 699 65.2 (50%-150%)

Notes:

20

(\

I A - P 1'% 0 1



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Company:
Address:

Contact:

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner

Project: RC-107 Soi

Client Sample ID: JIVIL7
Sample ID: 361900012
Matrix: Soil
Collect Date: 20-NOV-14

Receive Date: 25-NOV-1

Report Date: December 2, 2014

Client SDG: XPO 168

Project:
Client ID:

WCHN00720
WCHN001

07:32

Client
8.22%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CI O-C20) U 2360
Motor Oil (C20-C36) J 2890

The following Prep Methods were performed:
Method Description
SW846 3541 3S41 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description
N

Surrogate/Tracer Recovery
o-Terphenyl

2360 7250

2360 7250
ug/kg
ug/kg

Analyst Date
SJW1 11/26/14

WTPH-Dx in Soil

Test
SW 3541/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
503 ug/kg

I BYTI 12/02/14 1256 1439114

Time Prep Batch
1100 1439113

Analyst Comments

Nominal Recovery% Acceptable Limits
725 69.5 (50/o-150%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company:
Address;

Contact:
Project:

WC-Hanford, Inc.
2620 Fermi Avenue
M S1N H4-2 I
Richland, Washington 99354
Joan Kessner
RC-107 Soil

Client Sample ID: JIVIMO
Sample ID: 361900013
Matrix: Soil
Collect Date: 20-NOV-14 07:26
Receive Date: 25-NOV-14

Report Date: December 2, 2014

Client SDG: XPO 168

Project: WCHN00720
Client ID: WCHN001

Client
5.33%

Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 354 1/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C10-C20) U 2290
Motor Oil (C20-C36) J 2540

The following Pre Methods were erformed:
Method Description
SW846 3541 3541 DRO IN SOIL PREP

The following Analytical Methods were performed:

Method Description-

2290 7040
2290 7040

ug/kg
ug/kg

I BYTI 12/01/14 1611 1439114
1

Analyst Date Time Prep Batch
SJWI 11/26/14 1100 1439113

____Analyst Comments
NWTPH-Dx in Soil

Surrogate/Tracer Recovery
o-Terphenyl

Test
SW 354 1/NWTPH-Dx in Soil "Dry Weight
Corrected"

Result
388 ug/kg

Nominal Recovery% Acceptable Limits
704 551 (50%-150%)

Notes:
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Collector:
Moisture:

Parameter
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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FID Diesel Range Organics
WC-HANFORD, INC. (WCHN)

SDG XP0168

Method/Analysis Information

Procedure: Analysis of Diesel Range Organics by Flame Ionization Detector

Analytical Method: NWTPH-Dx in Soil

Prep Method: SW846 3541

Analytical Batch Number: 1439114

Prep Batch Number: 1439113

Sample Analysis

The following samples were analyzed using the analytical protocol as established in NWTPH-Dx in Soil:

Sample ID Client ID
361900001 JIVIL2
361900002 J1VIL3
361900003 JIVILS
361900004 JIVIL9
361900005 JIVIMI
361900006 J1VLM2

361900007 JIVILO
361900008 JIVILl
361900009 J1VIL4
361900010 JIVIL5
361900011 JIV1L6

361900012 JIVIL7

361900013 JIVIMO

1203217603 MB for batch 1439113
1203217604 Laboratory Control Sample (LCS)
1203217605 361900008(J1VILI) Matrix Spike (MS)
1203217606 361900008(J1VIL 1) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with

GL-OA-E-003 REV# 24.
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Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria. Analyte peaks
eluted within the established retention time windows for this method.

Ouality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 361900008 (JIVILI) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recovery was within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recovery was within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Analyte peaks eluted within the established retention time
windows for this method.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG.

Miscellaneous Information
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Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging". In an

effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data

packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and

dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data

validator will always sign and date the case narrative.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced

SOP or contractual documents. A DER was not required for this SDG in this batch. A data exception report

(DER) was not generated for this SDG.

Manual Integrations
Samples required manual integration for surrogates.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The additional comments were not required.

System Configuration

The Diesel Range Organics analysis was performed on the following instrument configuration:

Instrument Instrument System Column Column Description
ID Configuration ID

FID7.I Agilent Gas Agilent 6890N DB-5MS 30m x 0.25mm,
Chromatograph GC/FID 0.25um(J&W)

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119 .g 10(3

CoIcto Company Contact Telephone NO. Project Coordor Price Code Data TurnaMround

F . Joan Kessner 375-4688 KESSNER, JH

Project Designation SP Location WHO.

100-H Field Remedliation 100-H-28 et al, north oveiturden pie AC-107

Ice Chest No. Field LO00ook No Matd of SMpnes r p
cc 0.-3-. -0 2 EL-1627-08 01H2 8320 00  Conived_ _ _ Caffor _-

ShppO e Prperty BW of LaiWM' aI mo

GEL Laboratories Chariston 1.t /3 7 q L4 n f.
Other Labs Shipped To

Eberine Services Oak Ridge No Cool 40 c4awc Co 4C cootC Cwo C CoW 4C CoW CC

Praservatlon ________________

TypOotContanar G Gm GwP mO .G .0 .G G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Contalner(s) I__ I I 1 1

" .Voluaw 2m5L lt 20ma 25oft 5taL 2500. 260T. 125L

Special Handling and/or Storage s.A sf m o TPt*4 *
Snr'npl Analysis 6 - pcN - PA01 - a U R27w -T L

Sample No. Matrx Sample Dts taup Tme

JIViL2 SOIL .01Z R)
J1V1L3 SO-IL It \-o 1_ -U 5

~IF1AL _________--JiS "n/z f/ry ___________________

CHAIN OF POBSESSION SIrdpnt Name

helinenshfoftm kn""*//da

RmknewA 9011m--ed Fmo ftftrmw b.in

fitw#Mo in- -

W#r-w-d~siw tj a~ 0.1..."t" ommm

/ -N y O- x .33 $
Rifi"Aroo~ ~~~ Woom -o flodi Dafb

CKI OF PC -MMIO-N -/t/07

L m oar. 
e/ - #

FINAL SAMPLE 1,osSms iodbISPOSITION

WCH-EE-011

SPECIAL INSTRU CTHON
(1) ICP Motas - 601 0TR (Close-out Ust) {Aknnum, AnUmorwy, Afeati, Sarjm Seryum Boron, CadnIUM,

CMn Chrontum,. Cobat Copper fron, LaMk MnOsiWOM &AMeGns Kb&dnunt Mdc Potsulwm

Selenium, S *-wi Slver, Sodhmn, Vanaum, Zinc); Merury -7471 - (CV)
(2) IC Anions -905{DwBmide, Chloride, Flilde, Nitrogen i Neraa. Nitrogen hi Nitrite Phosphorous in
phosphate. SW3fate); NO2MN03 - 353.2 {Nlrogen N Mute and Nirale); pH (SoO) - 9045 {pli Measurement)

XP0168

I

owee owir-



W

0' Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119

Coll eoCompany Cmtact Tabphene No. PWSI Coonnmr Price code Dat Turnaround

QSI7 J4..- Joan Kessnr 375-46 KESSNER. JH

Project Design waon afupmv Locaun wam.

100-H Field Remediabon 100-4-28 al t norm overbudnl pe RC-107

Ice Chest No. Fild Lobook Nc COA Method of Sipmeni

A c -c - . EL-1627-oa 01 H2802D0 Commencea Camer -

Shine-d To Offkw Prpsty N ol LediglAir MO No.

GEL Laboratories Charlaton A 3 a i 4-O
Other Itb Shipped To

aerfn. Sa~ices OAk Ridge hrsavao Cd c4 Coc ACO Coc 40 CcC Coca 40 COWa 4C Cof AC

PraservatIon 
_ ______ as a~c aec e ________

Type of Contalfwr up .P WP .G .0 g G G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Ccmtalnsr(s) I I I_____

r*Zm volZumk t 1s5e 25ML 230ir 2niL 250L 260"I Inst.

Special Handling and/or Storage s..son fH n no o e m4ews
BanpI AnalystS SpBc spar PCS. W - PArt -8 53 RSwo -l

no"ur~bw r"9 Mi 027 WTL4 TPN-O*

Sampie No. Ma-- ix --- 5a - -
- - eeli-

J1V1L8 SOIL \O53 '.1

JiViL9 SOI IL2A i'oy I W.-- I - W - -I -

CHAIN OF POSSESSION SlgnlPrnt Names SPECIAL INSTRUCTIONS
Rf&Vwsttued aoda DaOn /,to I U- redWjn 1Wp/ DhiT. (1) ICP Metas - 6010TR (Clse-out Lst (AlumiNum, Antimony, Ament. Bwkm, BeryBtm, Boron, CadmiiM,

6t ~7 Sw'"t- YAq CdW, Clvrurn, Coba, Capper ron. Lead, Msgnekim, Manganese, Malybdenm, NiCw, Powusiwn.
___y S____ . - .,..., // -- ___ -/ _ _A _ Satan-, Stt St., Sodium, V.n.dIkM, Zin); Merury -7471 - (CV)

. d(2) IC Antons - 9Moe (Bromide, Chloide, Fluoride. Ntrogen I it. Wagen in Nirte, Phoepiorous in

JU15FA 'L I 15!5-1120-/ ptweplf 01W 818. &MR NO2JNO - 3W,2 (NWtogen hiIni MWxtc Mf) pHt (Sal) - W45 Wp MeataMnl)

//Ss

70 kA -U / / --

c I in y*

FINAL SAMPLE Z Vd 01&
DISPQSmONX? I 8
WCH-EE-01 1



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119

Company Contact Telephone No. Pnjct Cordlnar Price Code Data Tumaround
C., Joan Kessner 375-4688 KESSNER. JH

Project DealgnelJ Sn s"ling Location SAP No.
100-H Fild Rernedialton 100--28 at ad north overburden pfte RC-107

Ice Cheat Mo. Field Logbiox No. Method of Shipment
RC C - 0 7- - £ Q E EL-1627-08 01 H2532000 Commerical Carrier

Shipped To Oft" Propoty No. *U of LadnWAr W No.

GEL Laboratories Chariston - 12 /02 C

Other Labs Shipped To
Ebeine Services Oak Ridge f. Al c I Ccd 4C CAl 4C Cowlc CONl 4C cooc Ccui 4C cl 4C

Type of Container GP P MP so a 40 o. G

POSSIBLE SAMPLE HAZARDSIREMARKS NO. Of Consanerta I I I
none VOlwrne 2lML 125m.L 25M.L 25tt flRt 250m,. 260%L 17&%

Special Handling andlor Storage 2) (I)
__ he an (21 Psilodtt SwraVOA- -Sample Analysis -flU 5 PM - amPAt Mel H Tc

Sample No. Mer Sample Date Sample Time

JIVIMI SOIL '-I to\"L \( - k 0*z

JIViM2 SOIL \\V'O (O

CHAIN OF POSSESSION Slgnltwint Names SPECIAL INSTRUCTIONS
wasatj NMR-nWnd p Oadwho ///NS '0 i4 ph. (1) ICP Metals -8W10TR (Close-out Llt) (Alumnrmm Antimony, Arenic, Barium, Beryfn, Boron, Cadmin,

c v//4u / y CaldwM, Cvomhm Cobalt Copper, Iron, Lead, Magnesewm Manganes Mofytxienum, Nicet Potassium,
Seleniwn, Scon, S*lyer, Sodkjm, VwfnM , Zinc); Merwry -7471 - (CV)

RokxpAgnud Oyfitemwd F mm Ddftrr -(2) IC Anions -9058 (Bromide. Chloride, Fluoride, Nirogen in NIWr, Nitrogen In Nbit.e, Phosphor"s in
% -phophte, SLda)e; t42/NO3 - 353.2 (Nlbvgen in Nbite and Nifrle}; pH (Sol) -9045 (pH Meesueren"t

RO2I 04r2q.
91., l d- 11 2 4 /Z9 - 2 5

"W" Fs.. DNare 06uadWn

FINAL SAMPLE IWOa
DISPOSITON

WCH-EE-011



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-107-119 P10

SCousar Company Contact TalaphAne Mo. ProucI Coodtnulor P r ice Code Dam. Tumaround
'C -Joan Keasner 375-4688 KESSNER. JH--

-Projec -"wO Bumpng Locan- WF m o.o
100-h Fluid Reanedadon 100-8-28 at i, nordh overburden pile RC-107

Ice Ch.t l'. Asej - No. ftNotd of Shipment

XLC C - 171-- 0 2. EL-1827-08 01H232000 Cormmrical Carries 1d
5Ihppud To OffSw Proprty No Ai- ad L u. IngJ r f No. S

GEL Laboratories Chariston r I
Ither Labs Shipped To

Eeune Services Oak Ridge ow Cow 4c Coo 4C Ccal 4C Cod 4C Coo 4C CccA 4C C49 4C

Type of Contarier GM' aw ON G BG W. G

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Conahwrja) 1

VowLum 250m. 125Lu. 25N0a 2MOML 2$iOL Ms* 25-10n. 125mL

Special Handling and/or Storage a IPHII...

none Sarnple Analysis S. __ - Pun.. - SeaS-Vw _rC-

Sample No. Matrix Sample Os. Sample Time

1JVILI SOIL/ 0  aq V .

JVfL1Z1 301L -

JiVI1L4 SOIL 97 1 f *0 L5 i7
SPECIAL INSTRUCTIONS

(1) 1CP Metas -61TR (Close-out USi) (Aknuin\ Anmony, Amenic Badsim, 9ery4n, Boron, Cadniwn
-CidlM OCftduM C Copper 1-1. 'k- -Ws, M-n Mntduuf Nk. Potaahn,
Seistum Sbwn, Sbvs Sodnn, VavAitin Zinc) Merury -7471 - (CV)

(2) IC AnM - 905 (Bromde, CNarlde, Flnkie, Ntogen in Prtt, logan in Nire. Phosphorous in
phouphste, SWWals); NO2MNO - 3532 {Mtaogen in Noe and Sta); pH (So#) - 9045 (pH Measuramen*

DATE

m)zq -) 11cn

XP01 6 '

PAWV.Wmnd 5yMaMftWd frwn bw&Tf1to o0i2? qg~ *06imi ard iDown"

n"1e-a -e? -l- og -- 0 IFe-4.6

Ffm D"rm Rwww~mn Down"m

ye 1 5 -1 . )

R*MqUWmd Wr--w".. Fmm dawMn. indeta~momra.

DISPOSITON

WC-E-011

Sign Prfnt NamrsCHAIN OF POSSESSION



Wnshinnton Closure Hanfod CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-107-119 I
CollecWr ~ 4-n~. company contact Telephone No. PrtcoC Data Tumxnound

Joan Kessner 375-488 KESSNER. JHC
P-J P Wje W UMgno SfMelkaLa SAF N.Z>7

100-1 FIlD RaMndiSiOn 100--28 at ad. nodh ovrbfln pile RC-107

Ice Chest No. nWd LWooa No. A HISd Sadhoint er r
.CC-0i --c o 2 EL-16274-8 R1H2832000 CommurIcal Carrr .. £

Shipped To offafts Pmptv N&3/ of ialkVr WA No.

GEL Laboratories Chariston
other Las Shipped To

jberline Services Oak Ridge NO Cod 4C Cod 4 C C C04C Co 4C Cod 4C C 4C

Type of container GW U GO so IG @G aG G

PO$SIBLE SAMPLE HAZARDS/REMARKS _ I I I____ _IIII I

" Volume 2IGIL 12L 2BnL 250Mt flaiL. 2WR. 25RIiL 12&mns

Special Handling andlor Storage Analyab P tall- - R -
none SampieAnalysis Nce.-am a. "

Sample N-matrix Swnpie Dints Sample Tkan

-Jnv1.s soIL 0 Iy t-
J1VIL6 SOIL 2% 7-

JIVIL7 SOIL 4 I

*1L0 amt -

CHAIN OF POSSESSION SlgnlPrnt Names SPECIAL INSTRUCTIONS
Raexpmhsd 60%WWNOW t!! h. C;1%1 603.01W inu {J 00-T" (1) 1CP Md"si - 50110TR [CbW-01A UM VQ AR UM AWMWW.y Armenic BanIM. BWryNUM, BrOM. C&&ruurn,
1 A At-* 'ud # k CW/ M CdXK . M bd W. Ndkw Poaim .

"tkM w g- - Mon.bue. in Ci (2) PC Anion - WNs fftonue. Chcalte Fk&. Nnroge h NitrS. mNgw- n N is, Phmompruis kn
- phosphal, surale)N02/NW - 3W. 2 (eNgoW n ift anfl NikwW); PH ($01) - OD45 (ph kin -emet)

DP O b . Y, o Kwrk1ft
RWCneshad y d I0h IP.

DATE
RWVAnW-sd yftw4vad vmb~nftn ~ sedese Dobfn

FINAL SAMPLEJum eld0p-84Dbatm
DISPOSMTON 

P ~
VVCH-EE-011I 0



Washinaton Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-17r-11s l0**

> - - comp Ty Pmksct Coornitw Prim Code Dat Tutwound
Joa Kwener 375-4688 KESSNER, JH

P-Jqwt Dmg gnptk sowak w No.0n F

S1004i Fid Rmnedlelkm 100-H-28 at W, norh owtwden - _p* RC-107

l.a CheM o. Mx LobaM .md of M~t

R CC -- 2-0 EL-1627-408 0N2832000 Comrndcal Caridr

h*pad To Qifaib ray INa. . qUrlfwu
GEL Lsboratories Chariston

Otheir Lbe SMpp TO

edft SommeS Oak Rxie Inwatm R Cad 4C Cdd 4C Cod 4Cc Co 40Ca e C Cod 4C cow 4C

Type of Container CW GD Gi sG .0 MG &G G

POSSIBLE SAMPLE KAZARDSIREMARKS No. of Cnlaner(s) 1 i 1 _

no*vohan 250IL tinmL 250ML ZM.\ 25O.L 250nL 250ML im"'.

Special Handling andlor Storage Sa - G..".A H0*
Sar p e Analysis .p -M e l. ala din - 7 l-VOA

Sample No. M Sample D Sanple Time -
Jl1r~o SOIL 0j 14 ....-

CHAIN OF POSSESSION SignIPrint Name SPECIAL WSTRUCTK)NS
Rukqnmw td e 'dEn "aa r (e) {Ij- c$Un - 801M (me*-QAf L*g IAW1W N Aarm-W. ssuM Bow!IM D= C~adra

A_.Mhed zlimi Q*XM ovwnkm cobski CA40W wM Lnea mw* oowTR*wrmmu a"

d~nq /1/V/f'sk' swerim, sbm Sw $OasnM vwean, zMs); mMryW - 7471W uCV)
ra, i~i m am.(2) IC ans .- 0N66 (DwoTe. CWoide, FkmilS Magon in rN*A. NOgn in tm Phowqmrous in

6q Apj tp'.5 p . Mt), N02MRM -353.2 (pNrgen In NaM nd Wtlbaset pH (Soh) 9045-O (pUi SfMlwW)

I5D

DATE

DISPOSITION
WH-EE-011



Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: 0 ( -- y DATAPACKAGE: 'd{(ot

VALIDATOR: LAB: DATE: (5

SDG: (

ANALYSES PERFORMED

8015 8021 8141 8151 15

WTPH-HCID WTPH-G WTPH-D

SAMPLES/MATRIX:

~\J\O LvL7 AW\(La \vJ(L75$-tL- I-uLs

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ............................................. ........ Ye No /A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable? .................................................. Y N N/A

Continuing calibrations acceptable?............................................. Ye N N/A

Standards traceable? ............................ .................. ........ . --- ---................................................ Y es N N /A

Standards expired?...................................................... .... --------------------.-----............................................... Yes N/A

Calculation check acceptable?........................................................................... Yes N N/A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ............................................. Yes N

Calibration blank results acceptable? (Levels D, E).................................................................... Yes N N/A

Laboratory blanks analyzed? .N o................................................-...................... .. N o

Laboratory blank results acceptable? ...... ................ ..... .. ............................. ... ..................... .. e N o N/A

Field/trip blanks analyzed? (Levels C, D, E).. ..................................................................... e o N

Field/trip blank results acceptable? (Levels C, D, E) .................................. Yes N/

Transcription/calculation errors? (Levels D, E). ......................................... ....................................... Yes N o

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? .......................................................................... No N/A

Surrogate/system monitoring compound recoveries acceptable? ............................................. s......... . s No N/A

Surrogates traceable? (Levels D , E) ........................................................................................................ Y es N o

Surrogates expired? (Levels D, E)..............................................Yes No

M S/M SD sam ples analyzed?..........................................................
.. .. ... .. .. .. .. .. .. ... .. . . .. .. . .. .. .. .. .. ... .. . ... Y N o N /A

MS/MSD results acceptable? . . . . . . . . . . .. .. .. .. ... .. . . . . . . . . . . . . . . . . . . . . . .. . .---- Y No

M S/M SD standards NIST traceable? (Levels D, E)............................................................................... Yes N N/

M S/M SD standards expired? (Levels D, E) ....................................................................................... N N/

LC S/B SS sam ples analyzed? ................................................................... o...........s.... . ................... es o N /A

LCS/BSS results acceptable?......... . ... .. .. ... .. ................. . .. .. .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . No

Standards traceable? (Levels D , E)......................................................................................................... Y es N

Standards expired? (Levels D, E).................................................... Yes N

Transcription/calculation errors? (Levels D, E)...................................................................................... Yes N o

Perform ance audit sam ple(s) analyzed? .................................................... ... .. .. .. .. ... . . .. .. .. .. .. ... .. .. .. . .. .. .. . Ye N /A

Performance audit sam ple results acceptable?.................................................. .. .. .. .. .. ... .. .. .. .. ... . ... .. .. .. .. .. . Yes No 

Comments: Vn 6 I
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

D uplicate RPD values acceptable?..................................................... . ... .. .. .. .. .. .. ... .. .. .. .. .. . .. .. ... .. .. .. . . . . . . . N o N /A

D uplicate results acceptable?............................................................................................................ . N o N /A

MS/MSD standards NIST traceable? (Levels D, E)........ ........................... Yes No

MS/MSD standards expired? (Levels D, E) ........................................ Yes No

Field duplicate RPD values acceptable?.......,..................................................................................... N o

Field split RPD values acceptable?......................................................... .. .. .. ... .. .. .. .. .. .. . ... .. .. .. .. .. .. ... .. .. .. Y es N

Transcription/calculation errors? (Levels D, E)....................................... Yes No (ZIA

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved?............................................................................................................. .. ./. Y es N /A

Sam ple holding tim es acceptable?.......................................................... .. .. .. .. .. .. ... .. .. .. .. . .. ... .. . ... .. .. .. . .. ... Yes o N /A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses? ............................................................... Q.......................... No

Results supported in the raw data? (Levels D, E)................ . ................................. .Yes No

Samples properly prepared? (Levels D, E).......................................... ........................................ Yes No N/

D etection lim its m eet R D L? ................................................................................................................. lLN o

Transcription/calculation errors? (Levels D, E)........................................... Yes No

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil Z (or other aborbant) cleanup performed? . . . . . . . . . . . . . . .. .. .. .. ... . .. ... .. .. Yes Not. N/

Lot check perform ed?..............................................................................................................................Y e N N /A

Check recoveries aceptable?.................................................................. . .. .. .. .. ... .. .. .. .. ... . ... .. .. .. .. ... .. . ... .. .. .. Y e N N /A

Check m aterials traceable?..................................................................................................................... Y es N /A

Check m aterials Expired? ........................................................................................................................ Y es N N /A

Analytical batch QC given sim ilar cleanup? .......................................................................................... Yes N N/A

Transcription/Calculation Errors? .......................................................................................................... Y es N N /A

Comments:
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Appendix 6

Additional Documentation Requested by Client
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 361900 Clie

Parmname
Diesel Range Organics
Batch 1439114

QC1203217604 LCS
Diesel Range Organics (CIO-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC1203217603 MB
Diesel Range Organics (CIO-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC1203217605 361900008 MS
Diesel Range Organics (C10-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC]203217606 361900008 MSD
Diesel Range Organics (CIO-C20)

Motor Oil (C20-C36)

**o-Terphenyl

QC Summary
Revort Date: December 2, 2014

Page I of 2

ntSDG: XP0168

NOM SampleQual

66600

66600

666

U

U

667

70700

70700

707

70600

70600

706

U 2300

8300

592

U 2300

8300

592

Project Description: RC-107 Soil

_QC Units RPD% REC% Range Anist Date Time

49100

60100

538

2170

2170

480

60800

69500

585

57300

74100

582

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

73.7

90.3

80.8

(70%-130%) BYTI 12/01/14 16:49

(70%-130%)

(50%-150%)

11/30/14 20:50

71.9 (50/o-150%)

86

86.6

82.7

6.03 81.1

6.34 93.1

82.3

(70%-130%)

(70%-130%)

(50%-150%)

(0-/o20%)

(0%-20%)

(50-150%)

12/01/14 12:19

12/01/14 12:58

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated
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